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(54) BBW©*»] h>feS«Xf57^^A«n^$ffl^T^»ta 



(57) . («GE*) 

[II] B^tti«*»iMEt*t5^n hveafttJR 

««©yy»s, 



\ 




(2) 



t^/nF^im 10 

£ ^ffitt^e y Xtf/xtt y ygl, * * * 
RTt* 4 >&m<o v >-r tit: h m Lft v y 

8 J y *^*vSlxii*^7 

xm&zitx, mm^v^^m, 40 

9 ] HMts s \z.^M<D^m^^x, mm^ y 

>Bfc£, *^*v»SXtt*^7>fy»S*ft5*« 
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0] »**8MB*<0#ffifc#^-C. flMSK. 

* 7 -f .^«»*:#i-5* i MBtt* y -^-xtz/xtt y > 

B»*Jl 1] «LJtB#tti*5^*stfy tw^t 

y * ^Mfc»t*-t-5 y-^— £ ami© y vi£ 

few*** y £ ^r-a tf* j »*»«:#jijrjji 

H»**i 3] n*mi 2^w.mr>jrmzte^x, mm 

¥^tgtt^y^-^{i!j^^y v^s. *^*^sh6x» 

* * 7 -f ^sffij&s r ^ >mt s y ^ - £ 

4] nt*9ti 2tci5««>*s^*5v^r. aim 

*^7>ry»iA s 7 s ^aMfcSfrfcWIBtt^ey ^— * 

sxw^7^ zswtm<o\, ^ti & t * u ft v 

y^— £^t. r ^^*ft*nfc*y-^— «c* 

H»**i 5] nff^y^ifex. *^*v«sx»*^ 
p^-cm^^^T, ««cyvBaE, *^*yasxn* 

c^^fy ^-o_bf5ia!i®^y *^*^8Sx» 




(3) 



* x 7 * ^■»sr#-t-5# i ir«tt* y ^-r^/xh y 

[*«©Bi4RB] 20 
[0 0 0 1] 

[0 0 0 2] 

[0003] -£w-t\ ^?L^^--ro#?L^M^m 40 
0 9%*^ 7yiw, *y^w»jB, TKy 

±-IB^y^-«r#7LKJKKifi»S*fc«. rcotf 
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[0004] tct% sas. iryy^ 
ai^^/uSSr^i-ssKy^— , ip*), ^icy yix^ 
^ * * y /^i»iaw»d*e>*A**L5 ^y^ 

^^^^ r*5«-q£*^«*j JS4 8*S3ff4 14 
M (1 9 9 9*£) . r^^^H^j I4 8t$l 
0-^2 3 9 31 (1 9 9 9^) . m^^^m 
*j l4 9tS4fS7 5 1I (2 0 0 0¥) 

[0005] rne^cst^J:^. iicyySx^f 
/n^tto 7! * * y *>mm%Lftfrbm**tiz> 

tt, ±By yRx^f/H^yn h^JMK***&<, 

«9> u^t>. ±m&mtokmxib*)ft&b, bum*** 

r^>J:5^ y ytxxryH^IM^ ttffl«lc* 
[0 0 0 6] U36*U43dS6, «*Kiy ^^tv^S: 

«-r a p< ^ ^ y A^iwiaiflc3ft»€>*^ix5 -WE* y i 
>?smmt\*xm^zzkKmmx»>z>* .lie*? 

[0 0 0 7] -jttfcl, ^Lfl^^n 
"TSfc^KlW:. flirt fc^n h >*£«xr±*B£*-f h£ 

vz^m^i: UT^v^s^z:fi s dfy \^b^(07k^m 
[0 0 0 8] *»tt*y^— Sr^JWb-t-SfcftlCtt. 

[0009] u^u, **tt#y^— KjsHB«ka*r*i- 




(4) 



[ooioite, *^»tt#y^— 

o * > — * ^ /u * ysstt* y — <D9i 

rt»±-c#4v\ 10 

[0 0 1 1 ] 
[001 2 ] 

y^»s. *^*v»*x«±*^7-f ^itt^— r 20 

So 

[0 0 13] *3SWKJ:ttWf % _hfS:/n h^aft 

[0 0 14] Sfc. 3HSWK:J:n*i, flMSfcy^RS, 

[0 0 15]!!:, *«WteJ:Jxtf. fiMtcy 
* * * Vtl3t»tx^ 7 ^ V'StSSr^r-r 5 ^ffitt^- y 

^ N ^^*^»^X^*^7w^KS$r*i-S2Ky-r- 
«:**S*5i:*JJi % -roaKy^-«:±IE#?UtJKoffl 40 

[ooi6] *3s«teinrf. w^fcy^iKK, 
* * y * y 

-^-^{gti^coy y»s, *^*^«sxis*^^-f 
a£#r * ^jtt<k * JtfciMrf Btt^ y 1 y 
— »&4toS:#MrJR«>3SB-P , 9-eM'&S*r, ««coy^ 
SIS, *^*^iKKxwt*^7->r^ia3&s— r^v so 




[0 0 17] *»WK:J:*t«. ««HJiy ^|», 

# * * >IHKtti* * 7 4 ymtttSWfflt^ y 

art^fflwps^ jEt-. r^TKy-^— ©±e«««>y ^ 

[0 0 18] ±&<D\2t>\ *«WfcJ:tttf. JLE^* h 
[0019] 

te. ««©y^»», *^*^8SXttW7>fy»S 
T^>«ftSsh,fcaKy^-«:«L«K©ffiart 

[0020] jbat\ *^}^v>t, mm^v^mm, 
rp-7Ky-?— j £vm,\ ±iBflj«o y vst*. 

[oo2i]^(ati^ z<D£?te7v h>-fem 

^ ^ via«r*"r s^flrtttt^y t mm<o y 
^^S, *^^yilxit*^7^yil^r s^ifrffc 

MoyyRS, *^*v«SX(4^7>fy8S 
[0 0 2 2] £TF. *«W^^:*3^/^T, ««^y v^S. 

te^-y-e— ^ rp-fcy^-j ^v^p 0 ^fc, ±iay 
^7*>»l^^7^yiM rp-^ 

[0023] ^fc, p-t^y^-iP-^/^-i^ 
MS%o& rp-^yT-w^7^ytj i:v>9o 
[0 0 2 4] '*sigHKJ:5>^n h yfiSfflg^fev^s 




(5) 



^^>rfi^ ^y/uy^x :/^7w=*^ /a-zK 10 

[0 0 2 5] «8SKiJ:Jxrt. ±Kbfc«*0>3»Jg3&»e> 
ft5#JLMtoftj&*"Ct>, ^ytV7^yfI, 
Ii¥^i5. oxio 5 £*_h. #*b<tt. 1. 

oxio 6 K±^as^*#y^vx»js^6*s# 

jav^bixSo ^°y ^ h^^/^n^^v^jKy 20 
^ ^ < k tr~ y t* >>m <r> 7 v mm»t>* h ft 5 MM fc , 

[0 0 2 6] **§BfcJ:*Ltf, «H-#?LJWtt. «*<t. 
w«>J:5ft»*ftSHfc#TLfIJBtW:, * 

[0 0 2 7] 2H»WK:33V^r, SW#?LK«tt. a*, 
2 0-9 0% fflKit 3 0-8 5%^6i©a 

wO<t 9 ft#SJM©ffi?LK:P 

9 0%£ «9 -^coi 5 ft#?L«BI<OS?L 40 

P - y -^-CO^T S S ii-T4# 6 tu5 

nhyfiltlll a*flW+4»"Cft<, IRDav^^B^ 

[0 0 2 8] SW#7LKR«, P-^y-r-cD^ 

0. 00 1-1 00/f m<^<6fflt?fc <9 , 0 . 0 0 5 
- 1 0 /x m^)«Ii; fc5 - U\ IrMHI-. 

WM<om&h, R^ns&^-ettft^a*. a 
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[0 0 2 9] *^|:j;5/o h ^e^fflBSfci:. #i£b 

0>«#r reop-^y^- 

[0 0 3 0]*^iatiil _hlBP--ey^-co5 

y >wtm*m^z>*s^—<D&i£v^Mk tt, — 
«* (I) 

[0 0 3 1] 

R O 

H2C=C— X— 0— P— OH 

/ 

OH 

(0 

[0 0 3 2] (xt*. Rttfrmm+Xte* ^/H^/T 

[0 0 3 3] *»Hfc*5V^rf±, -hlE^Xte. # 

*L<tt, (A) • 

[0 0 3 4] 

[it: 2] 

o o 

tl II 
— C-(O-R') p (0-C-R l ) q 

[0 0 3 5] (xW. R' tixf l/ySXtt^ntfl/y 
S£^U R" tt**B«tl-10, 2 

fc**L3 2«fe&\ Xtt— JR* (B) 
[0 0 3 6] 
Mfc3] 

— Ar— CH 2 -[0-R"' (A0 s ] f 

(B) 

[0 0 3 7] (5£cK A r A r ' ^^^X^tO^^iC 

2«©3£«K«tok*ak #*b<tt, 7x^^yM 

^b, R'l^SMl-lOjflKH 2-6 

lT'fc^ r^i^O^^, sflOXfilt^So ) 

[0 0 3 8] t£oT, _bI2-^xt (I) T*fc>SttS P 
-^7-7- _*#*bv^*ff«i: bTfi. ffil^tf. 2-^ 
y o>f;^^>xf;V*77x- ^^^yci-f 

#5o 




(6) 
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[0039] Tfrxfr^mM^-rz*;^— g>#sli^ 
«tum (id 

[0 0 4 0] 
[ft 4] 

R O 
H 2 C— C— Y — P-OH 
OH 

(II) 

[0 0 4 1] R ttTKSSiS^Xtt^ ^SS:^ 

[0042] *5W!K:*5t^Ttt, -bSBSYtt. # 

£L< tt, (B) 
[0 0 4 3] 
[ft 5] 

— Ar— CH 2 -[0-R u ' (Ar 1 ) s J r 

IB) 

[0 0 4 4] (S£*K Ar&tfAr' \Xtfh^f\M^LK 

1T?*>0, r 2*1 sfiOX^lt^Oo ) -CSc 

[004 5] £§oT. _blE— (II) T»^o* 

/fc^B^ 4- o*^y/i^ K^rvO r/^VV/fc;* 

ZLk&X~% £ 0 . 30 

[0 0 4 6] £7t, /txy^ytl^ft^^y^-^ 

#*U^«£l/rHt. — (III) 
[0 0 4 7] 

lite] 

R O 
H 2 C=c— Z — P— OH 
H 

(I") 

[0 0 4 8] (5£(p, RttTKSHS^f-XttP* ^Al^/^ 
U ZltS^M^^I^ T*fe5 2«OttSS^ 40 

[0 0 4 9] *38WK:*3VvCB:, -hfESZte. £P 

*L< W:, -#5S (B) 
[0 0 5 0] 
[ft 7] 

— Ar-CH 2 -[0-R'" (ArO s ] f 

<B) 

[0 0 5 1] (**K ArXt^Ar' fit^jh^fta&:£f2: 
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R '"tt^sRjDR^jBc 1 -1 0. #^U<tt, 2-6 
1"C*>0, r^lGO^^ s«:OXfil"^fcS. ). T?« 
[0 0 5 2] ^ot, _b!5— JttA (III)-e*fc>£*L-5* 
4- (2-^^-y/U^ h^v^^VV) ^^^/t-^^ 

y^Wt. 4- (*^y/i^ h^i/) -J^/^*?*^ 
[oo 5 3] *«wkJ:iLrf, p-TKy-^— co«p»r^ 

[0 0 5 4] ccd£ 9/£#^tEttP-^y^— 

UT, «xA — iR* (IV) 
[0 0 5 5] 
[ft 8] 

R O 
<H2C=C-X— O) m — P— (OH)3_ m 

(iV) 

[0 0 5 6] (5£^, R£Xf*liufE£f^C-C&!9 > mfi. 

[o o 5 7] **«te*3i^-r». cw5fi;#tlittP 
-^y^^, sx^ftjfB-^ (a) 

[0 0 5 8] S£oT, .CCO J: Sft^'S'BittP-^y^— 
(DMcfcmklrX. fcl&fcf. tf* W^n^;^> 
Ji^/t-) 3fc;*:7zc— K tf^ {5— 

[0059] p-^;^- «>«^r5>itt3^w©j:5ft 
y 5 o ^e/u%«T"CS> 19 . U < tt, 4 

[0 0 6 0] r<7) J; 3 ^ p-^ey-^— ^^p^T^ 

«#fit£*u ^< tr, p-zKy •v-goSs^ts: yl 
[0 0 6 1] £fc. ;*35§JH£<fc*Lfc£. p-^eyv-^ 
k&%>Zo ) ^I^^^^moo P- 



11 



(7) 
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[0 0 6 2] ctf>£5K:, p-^ey^- T S 

[0 0 6 3]*L*»U *38Wm<t5^n hlHSSIttBHc 

[0 0 6 4] JEtc, a|ca5W«wj:tvtf^ p-^ry-^— «>*p 
[0 0 6 5] r^i^Wti^p-^/^-^u 

y h^>xf;v/^y v-h, 2 — m^/u^^vy^y ^ 
y A^Rfror^ y/v^ey n, 
N-v^y fvi'T ^ y^n tvi^r^ y ^ k, 2-r^ 
y /ur ^ k— 2 -y ^/n^yx/u^yff^r^ y 

[0 0 6 6] ^f^fC^^T, P J <D&5$T ^ 

(#»*ttP-*y^-«:*tf..) *#KUMr«tt 
#p-^y-^-£/i§i^^\ ^co^ffi^p-^-y 

^ p-^-y^— cja^^a (#-&«BttP- 
fEtt#p -^y a>Sd-&as p -^ey ogj^r ^ ^ 

(^IMfeP-^y^- *r*tf. ) I^U9 0^ 
[0 0 6 7] P-^y-7-(Z)P-tS 

Jtfcp-<=ty £#-3tifi, p-^y-7-^7 ^ 

[0 0 6 8] _bIET ^ mfe&tiz 

t>tfma*v^ wtif, t°y^ ^yyy, r^y 

v^yf <oS*i^7 y^^(oiift, r-y^ h/u 
-Y^y, ^y^7^y, ^7x^;u7^y^ -J-^^yw 

r * ^(D^mr ^ ^^(Dmm^ n-^7^ 
n — ^y;v7 ^ >m(Dmwsmr ^ (omm 



yu#y — ;v7-;y, ^y-»\ ^r*<c>t^ y 

[o o 6 9] *«WfcJ:ixrf, StrlSP-^ey-^— 
r^ss^ 0^u<«. r ^ v<£>r ^ /i/p-^y 
p -»*0>tt*R ^o<r<u^-5J;5 
fc, p-^y-T-i:7^y^$«, t ^ L 
xv>&v>p-^ey-^— 17^ yfiftUfcp-^y^-i: 

te\ p-^ey-^— <DUftT^>m.\z.lS^X, 7^>©7 
s y S/p-^ey-^— ^>*i-5 p— RS^Jt^Rtt. 

•0. l^R^O. 9<0ggS-Cfe-or k&»* UV\ 

[0 0 7 0] L7&>U 3(c3SWicj:jxrf^ p-^ey^-^ 
-T^r, 7^yiftt, ^^^ylfbP-^y^- 
^ r ^ ^jftflsbT^ttv^p-- ^y^— r 
n^p-^ey^— <d&&t $ ^mt-r^^ t ^"c#a 0 

tot, rcD^^Mte:, r ^SHklfeP-?/^ 4: 
r ^ ^*>ft:bxv>^v^p-^y^— fn*sv^^ ^n^tt 

[0 0 7 11 *^(-J:^ LT, hyfil 
ffigi^ ff*u<r±. p-^y-^-coi$^r ^ 

MS-SCT, ±3*Ufc#tlBttP-*y^— 

»p-^y^-, m-g-ffitt^p-^y^— p-^ 
y ^> p -m^e y t &M&&& : ti1r o y ^r— ^ 

a*»^««-cjc^a> ?> , L3&»t>, fii*iB-ep-jKy^ 

-©a5&7^S*ft5:im5 0 *S^^r 
tT^ofc^, i^H^Jtcr, «*eo^y^— Srfi^*^: 

[0072] ±B*a«frw*teWtt, 5»e>tbTv> 

2— is* f;W7 ^ y- 1 - (4--=eyu*y y /w) 
z/^y^-i (f/W^Hst!l->f^a7 3 6 
9) . 2-y ^-/u- i - {4- (y^y^^^-) 

yv} - 2 -^-yVTjN y y ^n/<y v- 1 (^V^-Y 3 s — *fc 
8/f;l/^a79 0 7) , 1— t Fn^i/S/^o-.^fv 
A7x=/V^r h> (f/W^-tt»>f^i7 18 
4) , -<l/*J>)W*=?-;l<>T$—;V (^<^f^^—^M-f 
;^a7 6 5 l) f^V^IimSo 3 0 On 

rcoj: 5 P-^ 
y 0>«fB#r ^ yl^t^ y ^-^^ic^j- ur o . 

[0073] p-^y-7-^7^1^ f&KiaS 

* &&JLMm<0&1L ft t-fe^ * * 5 fc 46 




(8) 
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[0 0 74] Z(D£5\^ p-*y^«dr^S 

[oo7 5] ^(D^^t-ur, ^\MM\c p -^y^- 

(fur, iBjeE*«7^#S:«vNT p-^yv^«» 

^to^iaoT, p-#y <os$#r 
^?Lfl©^{^$^r/^7 9 n hvfiiM^ 

[0 0 7 6] ±1B#»*tej&*ft3ftJ!U#fkr4, 3k\Z£*) 
**5 3ftS, a*tt, 0. l-5J/cm 2 i«t+K* 

&<5o #bix^p-^y^— 0>$p#r5 20 

<Z>#^J;£iiK^5fci6(c, lis?. aaf+aS-Cff ft 5 
»ii&r#*frurfc J:t\ 

[0 0 7 7] J3Utf>#ifc£ Ur. *»WlCj:5^t3 

iufci:if^urf^^^r, p-#y-^-££j*£ 
#:^-c\ wCop-sKy -e— is: r ^ y^rfi^tr, 
^(D p -^<t>— a «: r s inaot t>#s 

S y S/P -aK y -^ — (D^-tZ P -StS(Oit*-RdS 0 < 
R< 1 £ft*J;5fc:, >£P-;Ky-r— fcltfMB £ 

t-5P-»Xtf>Jfc*Rtf s 0. l^R^O. 9^^5i:3 

r s v^p-^y-^-f-^^i^^o 
[0 0 7 8] rtoip^ p-^ey-7-^?LSg^ 
?Lf*3rm^£-£T. p-#y^— trfej5fcS*S»frjc 

[0 0 7 91 *S59ifc:J:*u*, p-^ey^^M7^ 
yl^iiP-^y^-, ^tcjsur, ^tib^m-fr 

-m&m&ftm-rz&m aM£^£#tt> -bis 

#7LK«^S:*rur*5t), ^< ur, G^fts^u: 

te, £j*bfcP-*Ky-e— <OP-®^£:T 5 ^IftftL so 
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sstur. (^sft*&^tt. ^L7tp-^y ^-60 

P-fSI:7^yIftUr, ) HKCftv^Bhyfi 

ffla^*K»^BB»sjx-cft«afttt©ftv^n 

»«l**7LK£:#o r £ a*r * S 0 
[0 0 8 0] *HKlJl*5^m P-^y^-(0«^7 

©fflTLSr^a-t-SO^ftfe-f, *W#?LJM!©*ft< i 
t»-*^®^ft< £ fc— SBSrSSKUrv^rt J:v\ 

tf. *7LKflt». -t^aa^^fci-asKy-^— rasa* 

*urv^o<©^ftki\ G&3Sft»-&fc:tt. KUcP- 
^y^-^p-g£g£T s >mtvx, ) 4>ft<£t>- 
^•6o^®6o/>/^< th— $5d5-e^xKy^— rsa^ttfc 

. [0 0 8 1] Wc, *«WlcJ:tLtf. C(Di:5t-Ur^ 

<z>'>ft< tt>— s^rffilur, /nhygltt7-r^ 
K^asff-rs^BR^ri-^rBasur, ^s^ft^^a 

b^fi»tt«l?L7>f/u^Sr»Sri:#r*5. ^fc, ^ 

£#r#5o 

[0082] rcoi^i-, p-zKy-^-co^r ^ 
*j»f*?Lff«w>ffiartK:ffl»s*rft«>^n b^e» 

»T5 V*(D3tea*«:]e<i-5«^ ilv^7 P ^^ygS 
[0 0 8 3] **W^J:ix«, w(D<t9fd, #?LM^3t 



(9) 
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^ifflll^t S^SSrt^t BS Lt/i 5 T'n h 10 
ffi*tt:*S?L 7 ^/u A * ^ S C i: * UV \, 
[0 0 8 5] ^CiS^n h^e^ttJK^^n h>- 

c <?3 p - tk y ^-<^*p^r s >m.&±mmmm<D£iL 
rt^fij»s*r, #?L'«jRi:P-jKy^-o«p^r^^ 

[0086] tot, *3sw^j:^tf. mt&nnmk 

M^TLSMl^^ttlVNor^^ot, P- 
# y COSSET S 5 SSV^n h vfiSItt 

[0 0 8 7]t^ 2W§Wfc:fi£oT\ p-^eyv-^ 30 
m:^:J:oT, P-#y^— 0«P#TS >*0>ai< 

tttt p - * y ^ #t*tt* p - ^ y - £ ^m-e* £ 
K«r*J*^" 5 sK y « i: *SffiSjra UfcaK y * y 

h ^fi^te^ y-^-^ ^LJCM£ ©**tt*r— /i»a6fc 40 

[0 0 8 8] 

[0089] (KXtt^/vAos^w 1/10000 
> V — s^-eHIIS u /to ' 

(^?LS^co^?L^) *?LRR©¥4fi:ffi«S (cm 2 ) so 
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fcfcSOBSW (g) . spje^t (/*m) MSSd 

(g/cm 3 ) i^KttJtilLfc, 

[0 0 9 0] ^7L^ (%) = (1 - (1 0 4 - W/(S 
• t • d ) ) X 1 0 0 

[0 0 9 1 ] C^n h >^*IS) ^ h ^e»ttJIUf4 

^ ^ a-j^^ 2 .5 1\ saraa* 5 0 i^tcmm 

R>-^-HP4 2 84AftffiV^ a^«ttm^0f£ 
»©lcmAOlWtjto, ^2 5°C, *@*jil^5 

[0 0 9 2] (S#^?LffJK<E>^?L^<Z> P - y ^— <Z> 
JfP^T ^ ^«[<0{t2BI3l5«4»s) S*t^7LSJK^ft:8V (c 
m 3 ) , *»#7L«JR©S7L*0 (%) . P-7Ky-r- 

coss^r ^ ytoitM ( g ) Xtfp-Ttfy^— <z>*B# 

7^S©«Sd (g/cm 3 ) *>e>T*fcTj|£HU 

[0 0 9 3] 3t«» (%) = 1 0 4 • My ( V • 3> • 
d) 

[0 0 9 4] Slftttft) ^^/vS!«-fl**>&v^fc^» 
it (JIS K 7113. ^^^^SlSSf**** 

( («) fi#gMfi^- f ^7 7 AG S - 5 0 D) * 

[0 0 9 5] IQfefl! 1 

(p / -r^»»r ? 2-y^^yn 

^/^p-^y^ (#*twfc* mo m=7^ y^^^t 
3 oitro^^^a^y^-Mi o omi^s 

y^^ClDit, ^;-/i,7^©r^S/P 
-x;-7^y v^^(7>it^R= i/2cop-^ey 

[0 0 9 6] (^rz h >e^ffi^(0^3t) -hlE^e V 
M 1 0 OlMl^y^^^ f /^^-/V (?v* 
^¥-W/^a76 5 1) 0. 2 5SS§15> 1 
-t Kn^>^n^^7x^;^by <4 
^W/^T1 8 4) 0. 2 5XJm«r»flF$ 

[0 0 9 7] rjx4:#*-r5ri:*<, ^r^^^. fiS: 

¥^^1. oxio 6 (omm^M^v^^^^m 

%. ¥^?7L^0. 1 Ojum) ©^ICMfC, ^?LK 
[0 0 9 8] wCOJ: ^t-^bfc^LSM^^y^i^T 1 



(10) 



#^2 003-22823 



17 

yy^vt CBO fiUBO 21-ib-i 3) 

T, ±E#?LKiRfC3i^yu^- 1 . 5J/cm 2 *CT# 

-g\ P-xKy CDgB^T S h^^xf;U7^ 

[0 0 9 9] ±IH^n hyg^tlF 1 
*»2. 3X10- 3 S/cmt^^ 5liMi7 5M 

[0 10 0] (MtM) 0. 6mg/cm 

V>tg^UT, M-m®^* (ME A) SrjHfeLfco 

[oioi] («e) JKBf 1 ^ =^CHm*ttff^*^ 20 ■ 

JS^"C, ±EMEA©«3|Sf«ft«ttSrlWtfco *JE# 
{Si 8 0°C. R3Rfll7 Ot^U JWSWfi-fe/viaAB: 7 0 

tirlfco Ta f e l^{CTm«-mjBE (I-V) AH 

l^itT, -^^V (SftlMK) 1 1 7flS£JBv^# 
-fri:iacKWff«>m«-«E (I-V) &^2r#fc 0 IP 

[0102] S&SflJ 2 30 
2-^ ^ y D-f h £ tf* 

[0103] c^d h^em&mnwk) Jbep-^y 
a* mmtnz,) o. 2 5its, i-t kp^> 40 

^n^i/;V7xx A->Jr h > (llWB^I^O 0. 2 5 
[0 10 4] H3&#J1 4:HCtti*^*aKy^u>1» 

U T-UwVT:&SU<£Hry^— £:#?L«^<£>^Ma> 

[0105] ^<dx 5 fc#mi,iz&iLKm<oteitimmz. so 



16 

oi^/W^-i. 5J/cm 2 ^X#?LTOfc*flRJ* 

3fea^^^ p - ^ y -7«-^7 ^; yi^^ta 

\Z.m$f£ltX, 2 5 m m©^c h VfiSlttRF 2 % 

fi3ttBF2^nhyggffij:l. 2X10" 3 S/c 
[0106] HJS^J 3 

(p-^y^-co^^r ^ >m<Dmm) mmmitm^ 

^3SbfcgFfS*<or=y >^^^o^r, 7^y^ 
7^ys/p-^yv-(Z)y >-$^<7>i£^R= 1/5^ 

[0 10 7] (^n h^fia»^<o»Bg) -L!5P-^y 

-^—(DUftT*i/m.i 0 olf^^y^^^f/^ 

^ — (EiTlS^PJC) 0. 2 511^ l-tFn^> 
*/#V2^2e-is/b-7 A =LA>tr h>- (ItllSirPC) 0. 51 

r^p-^y -^-<t>£b#t ^ 

3 0 S*% t ft 5 <t 9 fciy * y — ^KT*3R Ufc 0 

[0108] MH**^* 2 . 4 X 1 0 6 (Djgas^ 
*sKy^^WV»JB^fett5*?Ljr«T2 (Jli4 0^ 
m, S?L*4 4%. 5p*S?LtlO. 1 5 jam) Sr^y^*^ 

Mic -hf5P-^ey «>«p^r ^ vifiiS-&*^**S? 

[0 10 9] :©J: 5{^3@Cfc#7LK^SSta^®^ 
t>^y^^/waffigM«S7>r^^Sr«ii:T, ^?LSK 

1. 5 j/ cm 2 tcT^?L«Rfcftfla*r 
p-7Ky^-^sp^r^^*Sr _biE^?L rt i^mn $ * 

ff^4 0 /: m©^n Fyfi8ffi»F 3 S:#^ Z-(D 

©^n byfi9MF3^o hygiSli8. 5X1 
0- 5 S/cmT$)of; 0 
[0110] kt&ffl 1 

UMiwit^vNT, asw^n-knisr^^sr ^ft< > # 



19 



(11) 



2003-22823 



20 



[0111] r^*^coJi{ct>^y 
«&/nv^t. ^/u^-i. 5j/cm z kzLxytmai, 

J&»feftSA»4 O^m^n hy^MR 1 £r#fc 0 
hve^ttJK©^^ hyf^Ifj:2. 6X10 

[0112] JtttM 2 

[0 113] H3S#J3 irlWJC^^S^y ^•T'U^ffl 
[0 1 14] rco^n hiHS^t^-fc^Tfct. #?L^ 

yfoiM^^st, >Ky ^fwy^/u*^©^ 

fe^ffitt2. 0 X 1 0- 5 S/cmt^ofc 0 

[0115] h^eaittjBt*:2 4i»iiB*fcaai 



20 



5> 3. 7X10- 6 S/cm-e&ofc 0 
[0116] 

SB^r ^ ^fi-fk s p - # y r 

^ ^**#?LJtl!l©ffl?Lrtl2:ai»S*-C*S b<DX&> 

[0117] swswictto-c, p-^y-r— ©las 
»T5 v*S:#JUMlOfflartt?m-&' , S^:r, p-^y 

7^ti^?Lf^-«^^ P-7Ky -^-^^ 
[01181K IT, *^ia5/n h^eSSttJR 

wt. mmnfa\z&ftz4*^&»mtvxitpm\zLm^2> 

[HlSolB^ttR] 

[HI] tt. aMSW^iS^n h^fi^ttJKSr/g^TW 
«Lfc]|t-«!H*eH* (ME A) o«S»«»«Mt«r^-t- 
Ta f e iife{c:j:5«flE-«JE (i-v) fg]$§re&£ 0 



[Hi] 




(12) 



2003-22823 



7 a > K-<— v^^# 



(51)Int.Cl. 7 

H 0 1 B 13/00 



F I 



HO 1 M 



8/10 



HO 1 B 13/00 
H 0 1 M 8/10 



Z 



// C 0 3 L 101:00 



C 0 8 L 101:00 



F^ — 4F074 AA16 AA17 AA32 AA38 AA48 



AD13 AD16 CD04 CD20 DA24 
DA49 

4J100 AB07P AB07Q AL08P AL08Q 
BA02P BA02Q BA63P BA63Q 
BA64P BA64Q BC43P BC43Q 
CA04 CA05 CA31 FAOO HA55 
HA61 HC43 HC47 JA45 

5G301 CD01 CE01 

5H026 AA06 BB03 BB10 CX04 CX05 
EE18 EE19 



Searching PAJ 



1/1 ^— V 




(1 1 Publication number : 2003-022823 
(43)Date of publication of application : 24.01.2003 



(51 )IntCI. 




t m -turn n / r\ r\ 

H01M 8/02 
C08F 8/32 
C08F230/02 
C08J 9/36 
H01B 1/06 
H01B 13/00 
H01M 8/10 
// C08L101 :00 




(21 )Application number 


: 2001-207547 


(71)Applicant : 


: NITTO DENKO CORP 


(22)Date of filing : 


09.07.2001 


(72)Inventor : 


FUJITA SHIGERU 
ABE MASAO 



(54) PROTON CONDUCTIVE MEMBRANE OR FILM, AND FUEL CELL USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a proton conductive membrane or film having durability and 
mechanical strength and its manufacturing method, and to provide a fuel cell using this membrane or film 
as a proton exchange membrane. 

SOLUTION: This proton conductive membrane is obtained by polymerizing a single functional monomer 
having a phosphate group, a phosphonate group or a phosphinate group in the side and a single functional 
monomer having an amine salt of the phosphate group, the phosphonate group or the phosphinate group in 
the side chain, in the void of a porous membrane, by producing a polymer having a part of the phosphate 
group in the form of an amine salt, the phosphonate group or the phosphinate group in the side chain, and 
by carrying the polymer in the voids of the porous membrane. The proton conductive film formed by 
blocking at least a part of the remaining voids of the voids of the proton conductive membrane and the 
manufacturing method of the proton conductive film are provided. In addition, the fuel cell using the proton 
conductive film as the proton exchange membrane is provided. 
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CLAIMS 



[C!aim(s)] 

[Claim 1] Proton conductivity film with which a part of phosphoric-acid radical of a side chain, phosphonic 
acid radical, or phosphinic acid radical is characterized by making it come to support the polymer by which 
amine chlorination was carried out in the hole of porous membrane. 

[Claim 2] Proton conductivity film according to claim 1 which is what porous membrane becomes from 
ultrahigh-molecular^weight polyolefin resin or a fluororesin. 

[Claim 3] Proton conductivity film according to claim 1 with which a polymer has the structure of cross 
linkage. 

[Claim 4] The proton conductivity film with which either of claims 1-3 comes to blockade a part of opening 
[ at least ] of the remainder of the hole of the proton conductivity film of a publication. 

[Claim 5] The phosphoric-acid radical of the monofunctional nature monomer which has a phosphoric-acid 
radical, a phosphonic acid radical, or a phosphinic acid radical in a side chain, and a side chain, While making 
the polymer which is made to carry out the polymerization of the monofunctional nature monomer by which 
the amine chlorination of a phosphonic acid radical or the phosphinic acid radical was carried out in the 
hole of porous membrane and by which the amine chlorination of a part of phosphoric-acid radical of a side 
chain, phosphonic acid radical, or phosphinic acid radical was carried out generate The manufacture 
approach of the proton conductivity film characterized by making this polymer support in the hole of the 
above-mentioned porous membrane. 

[Claim 6] The manufacture approach of the proton conductivity film using the monofunctional nature 
monomer which has neither a phosphoric-acid radical nor a phosphonic acid radical nor a phosphinic acid 
radical with the monofunctional nature monomer by which the amine chlorination of the phosphoric-acid 
radical of the monofunctional nature monomer which has a phosphoric-acid radical, a phosphonic acid 
radical, or a phosphinic acid radical in a side chain, and a side chain, a phosphonic acid radical, or the 
phosphinic acid radical was carried out in the approach according to claim 5. 

[Claim 7] With the monofunctional nature monomer by which the amine chlorination of the phosphoric-acid 
radical of the monofunctional nature monomer which has a phosphoric-acid radical, a phosphonic acid 
radical, or a phosphinic acid radical in a side chain, and a side chain, a phosphonic acid radical, or the 
phosphinic acid radical was carried out in the approach according to claim 5 The manufacture approach of 
the proton conductivity film of making the polymer by which amine chlorination. was carried out the part 
having the structure of cross linkage using the polyfunctional monomer which has neither the 
polyfunctional monomer which has a phosphoric-acid radical, a phosphonic acid radical, or a phosphinic 
acid radical nor a phosphoric-acid radical nor a phosphonic acid radical nor a phosphinic acid radical. 
[Claim 8] While making the polymer which is made to carry out the polymerization of the monofunctional 
nature monomer which has a phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical 
to a side chain in the hole of porous membrane, and has a phosphoric-acid radical, a phosphonic acid 
radical, or a phosphinic acid radical in a side chain generate The manufacture approach of the proton 
conductivity film which is made to support this polymer in the hole of the above-mentioned porous 
membrane, and is further characterized by carrying out the amine chlorination of a part of phosphoric-acid 
radical of the above-mentioned side chain of this polymer, phosphonic acid radical, or phosphinic acid 
radical. 

[Claim 9] The manufacture approach of the proton conductivity film using the monofunctional nature 
monomer which has neither a phosphoric-acid radical nor a phosphonic acid radical nor a phosphinic acid 
radical in an approach according to claim 8 with the monofunctional nature monomer which has a 
phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical in a side chain. 
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[Claim JO] The manufacture approach of the proton conductivity film of making a polymer having the 
structure of cross linkage in an apo^fich according to claim 8 using the polyj^^tional monomer which has 
neither the polyfunctional monom^^phch has a phosphoric-acid radical, a pIBphonic acid radical, or a 
phosphinic acid radical nor a phosphoric-acid radical nor a phosphonic acid radical nor a phosphinic acid 
radical with the monofunctional nature monomer which has a phosphoric-acid radical, a phosphonic acid 
radical, or a phosphinic acid radical in a side chain. 

[Claim 11] Claims 5-10 which are what porous membrane becomes from ultrahigh-molecular-weight 
polyolefin resin or a fluororesin are the manufacture approaches of the proton conductivity film a 
publication either. 

[Claim 12] The phosphoric-acid radical of the monofunctional nature monomer which has a phosphoric- 
acid radical, a phosphonic acid radical, or a phosphinic acid radical in a side chain, and a side chain, The 
polymerization of the monomer mixture containing the monofunctional nature monomer by which the amine 
chlorination of a phosphonic acid radical or the phosphinic acid radical was carried out is carried out in the 
hole of porous membrane. While making the polymer by which amine chlorination was carried out generate, 
a part of phosphoric-acid radical of a side chain, phosphonic acid radical, or phosphinic acid radical The 
manufacture approach of the proton conductivity film which is made to support this polymer in the hole of 
the above-mentioned porous membrane, obtains the proton conductivity film, and is subsequently 
characterized by blockading a part of opening [ at least ] of the remainder of the hole of this proton 
conductivity film. 

[Claim 13] The manufacture approach of the proton conductivity film using the monofunctional nature 
monomer which has neither a phosphoric-acid radical nor a phosphonic acid radical nor a phosphinic acid 
radical with the monofunctional nature monomer by which the amine chlorination of the phosphoric-acid 
radical of the monofunctional nature monomer which has a phosphoric-acid radical, a phosphonic acid 
radical, or a phosphinic acid radical in a side chain, and a side chain, a phosphonic acid radical, or the 
phosphinic acid radical was carried out in the approach according to claim 1 2. 

[Claim 14] With the monofunctional nature monomer by which the amine chlorination of the phosphoric- 
acid radical of the monofunctional nature monomer which has a phosphoric-acid radical, a phosphonic acid 
radical, or a phosphinic acid radical in a side ch^in, and a side chain, a phosphonic acid radical, or the 
phosphinic acid radical was carried out in the approach according to claim 12 The polyfunctional monomer 
which has a phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical, and/or a 
phosphoric-acid radical, The manufacture approach of a proton conductivity film of making the polymer by 
which amine chlorination was carried out the part having the structure of cross linkage using the 
polyfunctional monomer which has neither a phosphonic acid radical nor a phosphinic acid radical. 
[Claim 1 5] While making the polymer which is made to carry out the polymerization of the monofunctional 
nature monomer which has a phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical 
to a side chain in the hole of porous membrane, and has a phosphoric-acid radical, a phosphonic acid 
radical, or a phosphinic acid radical in a side chain generate This polymer is made to support in the hole of 
the above-mentioned porous membrane, further, the amine chlorination of a part of phosphoric-acid radical 
of the above-mentioned side chain of this polymer, phosphonic acid radical, or phosphinic acid radical is 
carried out, and the proton conductivity film is obtained. Subsequently The manufacture approach of the 
proton conductivity film characterized by blockading a part of opening [ at least ] of the remainder of the 
hole of this proton conductivity film. 

[Claim 16] The manufacture approach of the proton conductivity film using the monofunctional nature 
monomer which has neither a phosphoric-acid radical nor a phosphonic acid radical nor a phosphinic acid 
radical in an approach according to claim 15 with the monofunctional nature monomer which has a 
phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical in a side chain. 
[Claim 1 7] The manufacture approach of a proton conductivity film of making a polymer having the 
structure of cross linkage in an approach according to claim 15 using the polyfunctional monomer which 
has neither the polyfunctional monomer which has a phosphoric-acid radical, a phosphonic acid radical, or a 
phosphinic acid radical nor a phosphoric-acid radical nor a phosphonic acid radical nor a phosphinic acid 
radical with the monofunctional nature monomer which has a phosphoric-acid radical, a phosphonic acid 
radical, or a phosphinic acid radical in a side chain. 

[Claim 18] The manufacture approach of a proton conductivity film given in either of claims 12-17 which 
are what porous membrane becomes from ultrahigh-molecular-weight polyolefin resin or a fluororesin. 
[Claim 1 9] The fuel cell which comes to use the proton conductivity film of a publication for either of 
claims 1-3 as proton exchange film. 

[Claim 20] The fuel cell which comes to use a proton conductivity film according to claim 4 as proton 
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[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the proton conductivity film which has proton conductivity, 
the proton conductivity films obtained from this, those manufacture approaches, and the fuel cell which 
comes to use these proton conductivity film or a film as proton exchange film further. 
[0002] 

[Description of the Prior Art] Conventionally, although the proton conductivity film is used for the 
application of ion exchange membrane, a humidity sensor, etc., it attracts attention in recent years also in 
the application as a solid-electrolyte membrane in a polymer electrolyte fuel cell. For example, these 
fluororesin system proton conductivity film with which the sulfonic group content fluororesin film which 
makes Nafion (trademark) of Du Pont representation is conventionally known although the use as a solid 
electrolyte in an electric vehicle or the fuel cell for dispersed-type power sources is considered has the 
fault that a price is very high. In order to attain utilization for the proton conductivity film in new 
applications, such as a fuel cell, it is high in proton conductivity and it is indispensable to make a price low 
moreover. 

[0003] Then, conventionally, the porous membrane which has a hole is made to contain an electrolyte 
polymer, and the method of obtaining the proton conductivity film is proposed variously. For example, after 
infiltrating into JP,9-1 94609,A the solution of the hydrophobic polymer same in the hole of the porous 
membrane which consists of hydrophobic resin, such as a fluororesin, polyethylene resin, and polypropylene 
resin, making it dry and making porous membrane support the above-mentioned polymer, ion exchange 
groups, such as a sulfonic group, a protonation amino group, and a carboxyl group, are introduced into this 
polymer, and the method of manufacturing ion exchange membrane is proposed in this way. However, 
according to such an approach, it is difficult to distribute an ion exchange group in porous membrane at 
homogeneity, as a result it is not enough. [ of proton conductivity ] 

[0004] Then, the polymer which has a phosphoric ester radical as an ion exchange group recently, namely, 
the thing for which the polymer led to a side chain from the methacrylic-acid derivative which has a 
phosphoric ester radical is used as proton exchange film for polymer electrolyte fuel cells — "the 
collection of the Society of Polymer Science, Japan drafts'' — the 414th page (1999) of the 3 volume 
[ 48th ] No. "the collection of the Society of Polymer Science, Japan drafts" — the 48th volume the 
2393rd page (1999) and "the collection of the Society of Polymer Science, Japan drafts" of No. 10 — it is 
proposed by the 751 st page (2000) of the 4 volume [ 49th ] No. etc. 

[0005] The polymer which is led to a side chain from the methacrylic-acid derivative which has a 
phosphoric ester radical according to these reference has the large proton degree of dissociation of the 
above-mentioned phosphoric ester radical, and since strong acidity is shown, it has high proton 
conductivity, and though a principal chain is a hydrocarbon, while having thermal resistance, moreover, it 
has the property of hardly dissolving in water. Thus, it is concluded that it is because a network strong 
between polymer chains is formed of the hydrogen bond which a phosphoric ester radical forms between 
each that the polymer which it has in a side chain by making a phosphoric ester radical into a substituent 
is water-insoluble nature. 

[0006] Hovyever, the above-mentioned polymer itself led to a side chain from the methacrylic-acid 
derivative which has a phosphoric ester radical has a low mechanical strength, and since it is weak, it is 
difficult [ it ] to use as proton exchange film for fuel cells. Moreover, it often gels at the time of the 
manufacture, and, in addition, there are many problems in respect of manufacture and a moldability for 
utilization — the above-mentioned polymer is deficient in the obtained polymer to solubility. 
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[0007} Generally, in order to give proton conductivity to porous membrane, it is required in the film to have 
a proton generation source or a tr^j^prtation site, and the sulfonic group v^^^ made reference 
previously is the example of repre^^^tion of such a proton generation soui^^^r a transportation site. 
However, the polymers which have a sulfonic group are polystyrene sulfonate, a polyvinyl sulfonic acid, etc. 
typically, and these are ail water solubility. Therefore, as proton exchange film of the fuel cell which carries 
out steam humidification and uses hydrogen gas and oxygen gas, if these polymers remain as they are, they 
are difficult to use. That is, in order to use as proton exchange film of a fuel cell, it is required for a 
polymer to perform a certain water-insoluble nature-ized processing. 

[0008] In order to carry out water insolubilization of the water-soluble polymer, it is necessary to perform 
a monomer and copolymerization which give a waterHnsoluble nature polymer with the monomer which 
carries out bridge formation processing or has a sulfonic group, and to consider as a copolymer. 
[0009] However, even if it is avoidable to dissolve in water completely by performing bridge formation 
processing to a water-soluble polymer, it is not avoided that a polymer swells when water is contacted. In 
this way, since the water insolubilization by bridge formation of a water-soluble polymer brings about the 
fall of the mechanical strength of a polymer in exchange for it, it is difficult to use the polymer which 
carried out water insolubilization of the water-soluble polymer as proton exchange film for fuel celjs such. 
[0010] On the other hand, since the proton conductivity which does not obtain a low kink colander 
relatively, then is originally searched for as proton exchange film by copolymerization with the monomer 
which gives a waterHnsoluble nature polymer in the rate of the sulfonic group content monomer in the 
monomer with which a polymerization is presented in order to obtain a water-insoluble nature polymer is 
spoiled, the polymer which has high proton conductivity cannot be obtained. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention is made in order to solve the problem in the 
proton conductivity film or a film mentioned above, and it aims at offering the proton conductivity film or 
films which have endurance and a mechanical strength, those manufacture approaches, and the fuel cell 
which comes to use them as proton exchange film further. 
[001 2] 

[Means for Solving the Problem] According to this invention, the proton conductivity film with which a part 
of phosphoric-acid radical of a side chain, phosphonic acid radical, or phosphinic acid radical is 
characterized by making it come to support the polymer by which amine chlorination was carried out in the 
hole of porous membrane is offered. 

[0013] Furthermore, according to this invention, the proton conductivity film with which it comes to 
blockade a part of opening [ at least ] of the remainder of the hole of the above-mentioned proton 
conductivity film is offered. 

[0014] Moreover, the phosphoric-acid radical of the monofunctional nature monomer which has a 
phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical in a side chain according to 
this invention, and a side chain, While making the polymer which is made to carry out the polymerization of 
the monofunctional nature monomer by which the amine chlorination of a phosphonic acid radical or the 
phosphinic acid radical was carried out in the hole of porous membrane and by which the amine 
chlorination of a part of phosphoric-acid radical of a side chain, phosphonic acid radical, or phosphinic acid 
radical was carried out generate The manufacture approach of the proton conductivity film characterized 
by making this polymer support in the hole of the above-mentioned porous membrane is offered. 
[0015] Furthermore, according to this invention, the polymerization of the monofunctional nature monomer 
which has a phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical is carried out to 
a side chain in the hole of porous membrane. While making a side chain generate the polymer which has a 
phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical This polymer is made to 
support in the hole of the above-mentioned porous membrane, and the manufacture approach of the 
proton conductivity film further characterized by carrying out the amine chlorination of a part of 
phosphoric-acid radical of the above-mentioned side chain of this polymer, phosphonic acid radical, or 
phosphinic acid radical is offered. 

[0016] Moreover, the phosphoric-acid radical of the monofunctional nature monomer which has a 
phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical in a side chain according to 
this invention, and a side chain, The polymerization of the monomer mixture containing the monofunctional 
nature monomer by which the amine chlorination of a phosphonic acid radical or the phosphinic acid radical 
was carried out is carried out in the hole of porous membrane. While making the polymer by which amine 
chlorination was carried out generate, a part of phosphoric-acid radical of a side chain, phosphonic acid 
radical, or phosphinic acid radical This polymer is made to support in the hole of the above-mentioned 
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porous membrane, the proton conductivity film is obtained, and the manufac ture approach of the proton 
conductivity film subsequently cha^^prized by blockading a part of openin^^fc least ] of the remainder of 
the hole of this proton conductivitJ^Ri is offered. 

[0017] Furthermore, according to this invention, the polymerization of the monofunctional nature monomer 
which has a phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical is carried out to 
a side chain in the hole of porous membrane. While making a side chain generate the polymer which has a 
phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical This polymer is made to 
support in the hole of the above-mentioned porous membrane, further, the amine chlorination of a part of 
phosphoric-acid radical of the above-mentioned side chain of this polymer, phosphonic acid radical, or 
phosphinic acid radical is carried out, and the proton conductivity film is obtained. Subsequently The 
manufacture approach of the proton conductivity film characterized by blockading a part of opening [ at 
least ] of the remainder of the hole of this proton conductivity film is offered. 

[0018] According to this invention besides the above, the fuel cell which comes to use the above- 
mentioned proton conductivity film or a proton conductivity film as proton exchange film is offered. 
[001 9] 

[Embodiment of the Invention] The proton conductivity film by this invention makes it come to support the 
polymer by which the amine chlorination of a part of phosphoric-acid radical of a side chain, phosphonic 
acid radical, or phosphinic acid radical was carried out in the hole of porous membrane. 
[0020] In this invention, the polymer which has a phosphoric-acid radical, a phosphonic acid radical, or a 
phosphinic acid radical in a side chain is hereafter called "P-polymer", and a part of phosphoric-acid 
radical of the above-mentioned side chain, phosphonic acid radical, or phosphinic acid radical calls the 
polymer by which amine chlorination was carried out "the partial amine salt of P-polymer/' 
[0021] According to this invention, such proton conductivity film The phosphoric-acid radical of the 
monofunctional nature monomer which has a phosphoric-acid radical, a phosphonic acid radical, or a 
phosphinic acid radical in a side chain preferably, and a side chain, While making the polymer which is made 
to carry out the polymerization of the monofunctional nature monomer by which the amine chlorination of a 
phosphonic acid radical or the phosphinic acid radical was carried out in the hole of porous membrane and 
by which the amine chlorination of a part of phosphoric-acid radical of a side chain, phosphonic acid 
radical, or phosphinic acid radical was carried out generate It can obtain by making this polymer support in 
the hole of the above-mentioned porous membrane. 

[0022] In this invention, the monofunctional nature monomer which has a phosphoric-acid radical, a 
phosphonic acid radical, or a phosphinic acid radical in a side chain is hereafter called "P-monomer", and 
the monofunctional nature monomer by which the amine chlorination of the phosphoric-acid radical, 
phosphonic acid radical, or phosphinic acid radical of a side chain was carried out is called "P-salt 
monomer/' Moreover, the above-mentioned phosphoric-acid radical, a phosphonic acid radical, or a 
phosphinic acid radical is called "P-acid radical/' 

[0023] Moreover, the mixture of P-salt monomer and P-monomer is called "partial amine salt of P- 
monomer." 

[0024] What consists of various resin can be used especially for the porous membrane used as a base 
material in the proton conductivity film by this invention, without being limited. As such resin, for example, 
fluororesins, such as polytetrafluoroethylene, Polyester resin, such as various polyamide resin besides 6 
and 6-nylon, and polyethylene terephthalate, Polyether resin, such as dimethyl phenylene oxide and a 
polyether ether ketone, Alicyclic partial saturation such as alpha olefins, such as ethylene and a 

propylene, and norbomene, Polymers, such as conjugated dienes, such as a butadiene and an isoprene, (**) 
for example, polyethylene resin and polypropylene resin — moreover, aliphatic hydrocarbon resin, such as 
elastomers, such as ethylene-propylene rubber, butadiene rubber, polyisoprene rubber, isobutylene 
isoprene rubber, and polynorbornene rubber, and those water garnishes, can be mentioned. These resin is 
independent, or may use two or more sorts together, and may form the above-mentioned porous 
membrane. 

[0025] They are polyolefin resin, especially weight average molecular weight 5.0x105 also in the porous 
membrane which consists of the above-mentioned various resin according to this invention. It is 1.0x106 
preferably above. From the place the porous membrane which consists of the above amount polyethylene 
resin of giant molecules excels [ place ] in reinforcement or thermal resistance, it is used preferably. 
Moreover, the porous membrane which consists of fluororesins, such as polytetrafluoroethylene and 
polyvinylidene fluoride, is also preferably used in this invention from the outstanding chemical resistance 
and thermal resistance. 

[0026] According to this invention, hydrophilization of the base material porous membrane may be carried 
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out by the proper means known conventionally. Such porous membrane by which hydrophilization was 
carried out can be obtained by usii^^kr a raw material the polymer which hq^B»rophilic radicals, such as 
a sulfonic group, a phosphoric-aci<^_Hical, a carboxyl group, an amino group,^^amide group, and a 
hydroxyl group, and its blend, and producing a film. Moreover, after producing a polymer without such a 
hydrophilic radical to porous membrane, for example, sulfonation processing can be performed and it can 
obtain by the approach of making the porous membrane support a surfactant etc. 

[0027] In this invention, base material porous membrane usually has the void content of 30 - 85% of range 
preferably 20 to 90%. When the void content of porous membrane is smaller than 20%, even if it makes the 
hole of such porous membrane support the partial amine salt of P-polymer, the film which has high proton 
conductivity cannot be obtained. However, when the void content of porous membrane is larger than 90%, 
the proton conductivity film which the hole of such porous membrane is made to support the partial amine 
salt of P-polymer, and is obtained does not have enough reinforcement, and difficulty follows it on handling 
or use for various applications. 

[0028] Moreover, although it is not especially limited if base material porous membrane can hold the partial 
amine salt of P-polymer in porous membrane, the range of the average aperture is 0.001-100 micrometers, 
and it is usually desirable that it is in the range of 0.005-10 micrometers. Similarly, although the thickness 
of porous membrane is not limited especially, either, it is 1mm or less and is usually the range of 5-500 
micrometers preferably. 

[0029] The proton conductivity film by this invention can be obtained by making the partial amine salt of 
this P-polymer support in the hole of the above-mentioned porous membrane while infiltrating the partial 
amine salt of P-monomer into porous membrane, carrying out a polymerization in the hole of this porous 
membrane preferably and making the partial amine salt of P-polymer generate. 

[0030] It is a general formula (I) as an example with the monomer desirable according to this invention 

which has a phosphoric-acid radical among the above-mentioned P-monomers. 

[0031] 

[Formula 1] 
R o 

H 2 c=c-x— o-p-oh 

OH 

(0 

[0032] ( — R shows a hydrogen atom or a methyl group among a formula, and X shows the divalent organic 

radical whose both ends of a radical are carbon atoms.) — the compound expressed can be mentioned. 

[0033] Setting to this invention especially, the above-mentioned radical X is a general formula (A) 

preferably. 

[0034] 

[Formula 2] 
o o 

SI II 
— C— (0-FT) p (0-C-R") q 

(A) 

[0035] ( — inside of formula, and R' — ethylene or a propylene radical — being shown — R" — the carbon 
atomic numbers 1-10 — preferably, the shape of a straight chain and branched-chain alkylene group of 2— 
6 is shown, p is the integer of 1-10, and q is 0, 1 , or 2.) — the divalent radical expressed — or general 
formula (B) 
[0036] 
[Formula 3] 

— Ar— CH 2 -(0-fr (Ar') s ] r 

<B) 

[0037] ( — inside of formula, Ar, and Ar' — an independently divalent respectively aromatic hydrocarbon 
radical — desirable — a phenylene group — being shown — R' — preferably, the shape of a straight chain 
and branched-chain alkylene group of 2-6 is shown, r is 0 or 1 and the carbon atomic numbers 1-10 and 
when r is 1, s of "is 0 or 1 .) — the divalent radical expressed is shown. 

[0038] Therefore, as a desirable example of P-monomer expressed with the above-mentioned general 
formula (I), 2-methacryloiloxy-ethyl phosphate, methacryloyl tetrapod (oxyethylene) phosphate, 
methacryloyl PENTA (oxypropylene) phosphate, 4-styryl methoxy butyl phosphate, etc. can be mentioned, 
for example. 
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'[0039] As a desirable example of the monomer which has a phosphonic acid radical, it is a general formula 

[0040] 

[Formula 4] 
r o 

h 2 c=c-y— p-oh 

OH 

(II) 

[0041] ( — R shows a hydrogen atom or a methyl group among a formula, and Y shows the divalent organic 

radical whose both ends of a radical are carbon atoms.) — the compound expressed can be mentioned. 

[0042] Setting to this invention especially, the "above-mentioned radical Y is a general formula (B) 

preferably. 

[0043] 

[Formula 5] 

— Ai—CH 2 -[0-fr— (AO s J r — 

[0044] ( — inside of formula, Ar, and Ar' — an independently divalent respectively aromatic hydrocarbon 
radical — desirable — a phenylene group — being shown — R' — preferably, the shape of a straight chain 
and branched-chain alkylene group of 2-6 is shown, r is 0 or 1 , and the carbon atomic numbers 1-10 and 
when r is 1, s of "is 0 or 1.) — the divalent radical expressed is shown. 

[0045] Therefore, as a desirable example of the monomer which has the phosphonic acid radical expressed 
with the above-mentioned general formula (II), compounds, such as 4-(2-styryl methoxy ethyl) 
phenylphosphonic acid, 4-(styryl methoxy) butyl phosphonic acid, and styryl methylphosphonic acid, can be 
mentioned, for example. 

[0046] Moreover, as a desirable example of the monomer which has a phosphinic acid radical, it is a general 

formula (III) [0047]. 

[Formula 6] 
R O 

H 2 C=c— Z — P-OH 
I 

H 

(III) 

[0048] ( — R shows a hydrogen atom or a methyl group among a formula, and Z shows the divalent organic 

radical whose both ends of a radical are carbon atoms.) — the compound expressed can be mentioned. 

[0049] Setting to this invention especially, the above-mentioned radical Z is a general formula (B) 

preferably. 

[0050] 

[Formula 7] 

— Ar-CH 2 -fO-fr— (Ar 1 ) s } f — 
<B) 

[0051] ( — inside of formula, Ar, and Ar' - — an independently divalent respectively aromatic hydrocarbon 
radical — desirable — a phenylene group — being shown — R' — preferably, the shape of a straight chain 
and branched-chain alkylene group of 2-6 is shown, r is 0 or 1 , and the carbon atomic numbers 1-10 and 
when r is 1, s of "is 0 or 1.) — the divalent radical expressed is shown. 

[0052] Therefore, as an example of the monomer which has the phosphinic acid radical expressed with the 
above-mentioned general formula (III), compounds, such as 4-(2-styryl methoxy ethyl) phenyl phosphinic 
acid, 4-(styryI methoxy) butyl phosphinic acid, and styryl methyl phosphinic acid, can be mentioned, for 
example. 

[0053] According to this invention, in manufacture of the partial amine salt of P-polymer, the polyfunctional 
monomer (it may be hereafter called a polyfunctional P-monomer) which has P-acid radical with the partial 
amine salt of P-monomer can be used. 

[0054] As a desirable example of such a polyfunctional P-monomer, it is a general formula (IV). 

[0055] 

[Formula 8] 
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R / O 
(H 2 C=C-X— O) m — P— (OH) 

(IV) 

[0056] (— R and X are the same as the above among a formula, and m is 2 or 3.) — the phosphoric-acid 
diester or triester expressed can be mentioned. 

[0057] Especially in this invention, that whose radical X is a radical expressed with said general formula (A) 
among such polyfunctional P-monomers is desirable. 

[0058] Therefore, phosphoric-acid diester, such as for example, screw (methacryloiloxy-ethyl) phosphate, 
screw {5-(methacryloyloxy iethyloxy carbonyl) pentyl} phosphate, etc., can be mentioned as an example of 
such a polyfunctional P-monomer. 

[0059] When the partial amine salt of P-monomer contains such a polyfunctional P-monomer, the rate of 
this polyfunctional P-monomer is less than [ 50 mol % ], and is less than [ 45 mol % ] preferably. 
[0060] Thus, by using a polyfunctional P-monomer with the partial amine salt of P-monomer, by the 
crosslinking reaction of the above-mentioned polyfunctional P-monomer, the partial amine salt of P- 
polymer obtained has the three-dimensional structure, i.e., the structure of cross linkage, and can improve 
further physical properties, such as the water resisting property of the partial amine salt of P-polymer, and 
solvent resistance, in this way. 

[0061] Moreover, according to this invention, the polyfunctional monomer (it may be hereafter called a 
polyfunctional un-P-monomer) which has neither of P-acid radical with the partial amine salt of P- 
monomer can be used. Thus, when P-monomer partial amine salt contains a polyfunctional un-P-monomer, 
the rate of this polyfunctional un-P-monomer is less than [ 50 mol % ], and is less than [ 45 mol % ] 
preferably. 

[0062] Thus, the partial amine salt of P-polymer obtained can also adjust various physical properties, for 
example, glass transition temperature, extent of a hydrophilic property, flexibility, a mechanical strength, 
etc. by using a polyfunctional un-P-monomer with the partial amine salt of P-monomer. 
[0063] However, in the proton conductivity film by this invention, it is not limited above and, as for the 
means for giving the structure of cross linkage to the partial amine salt of P-polymer, the exposure of the 
reaction between functional groups, bridge formation according [ for example, ] to a peroxide, an electron 
ray, etc., an operation of ozone, etc. can use the proper means known from before. 

[0064] Furthermore, according to this invention, the partial amine salt and copolymer of P-monomer may 
be made to form with the partial amine salt of P-monomer using the monofunctional nature monomer (for it 
to be hereafter called a single functionality un-P-monomer) which has neither of P-acid radical. 
[0065] As such a single functionality un-P-monomer, acrylamides, such as acrylic monomers, such as vinyl 
ether, such as vinyl monomers, such as styrene, a vinyl sulfonic acid, and styrene sulfonic-acid sodium, and 
ethyl vinyl ether, butyl acrylate, methoxy ethyl acrylate, 2-ethylhexyl methacrylate, and an acrylic acid, 
N,N-dimethylaminopropyl acrylamide, and 2-acrylamido-2-methyl propane sulfonic acid, can be mentioned, 
for example. 

[0066] In this invention, when using a single functionality un-P-monomer with the partial amine salt (a 
polyfunctional P-monomer is included.) of P-monomer, although the rate of the single functionality un-P- 
monomer is based also on the void content of the base material porous membrane to be used, the range of 
it is not more than 90 mol % to the partial amine salt (a polyfunctional P-monomer is included.) of P- 
monomer, and the range of it is usually not more than 80 mol % preferably. To the partial amine salt (a 
polyfunctional P-monomer is included.) of P-monomer, the rate of a single functionality un-P-monomer 
cannot obtain the high proton conductivity film, when [ than 90 mol % ] more. 

[0067] In order to carry out the amine chlorination of the P-acid radical of P-monomer (i.e., for obtaining 
P-monomer by which the amine chlorination of the P-acid radical was carried out), an amine is made to act 
on P-monomer in this invention. 

[0068] Here, although especially the above-mentioned amine is not limited here, it can mention ampholite, 
such as amino acid, such as alkanolamines, such as fatty amines, such as aromatic amines, such as 
heterocyclic amine, such as a pyridine, a quinoline, an acridine, an imidazole, a pyrazole, a piperidine, and a 
piperazine, the derivative and an aniline, a toluidine, benzylamine, a diphenylamine, and a naphthylamine, the 
derivative and n butylamine, and n-hexylamine, the derivative and monoethanolamine, and diethanolamine, a 
glycine, and glutamic acid, and a betaine, etc., for example 

[0069] According to this invention, the partial amine salt of said P-monomer can make an amine able to act 
on P-monomer, and can be obtained as mixture with P-monomer which carried out amine chlorination with 
P-monomer which has not carried out amine chlorination so that the ratio R of P-acid radical which the 
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amino group / P-monomer of an amine have may be preferably set to 0< R<1. As for especially the ratio R 
of P-acid radical which the amino d|fep / P-monomer of an amine have in t^^prbai amine salt of P- 
monomer according to this inventi^(P[ is desirable that it is the range of 0.1^ffC=0.9. 

[0070] However, according to this invention, the amine chlorination of all the P-monomers is carried out, 
this amine chlorination P-monomer and P-monomer which has not carried out amine chlorination can be 
mixed, and this can also be made into the partial amine salt of P-monomer. therefore, P-monomer which 
has not carried out amine chlorination in this case with P-monomer which carried out amine chlorination — 
setting — each P-monomer — being the same — you may differ. 

[0071] According to this invention, in this way, the proton conductivity film makes base material porous 
membrane support preferably the partial amine salt of P-monomer, P-monomers, such as a polyfunctional 
P-monomer, a polyfunctional un-P-monomer, and a single functionality un-P-monomer, and P-salt 
monomer mentioned above if needed, and the monomer which has copolymerization nature, and thermal 
polymerization, photopolymerization, etc. should just carry out the polymerization of the above-mentioned 
monomer by the proper approach learned from before. However, as a polymerization method, a 
photopolymerization method is simple and those with insurance and a deer can also obtain the partial 
amine salt of P-polymer especially in a short time. Moreover, after performing photopolymerization, in order 
to carry out the polymerization of the residual monomer if needed, photopolymerization and thermal 
polymerization may be further performed more at an elevated temperature. 
[0072] What is known conventionally should just be suitably used for the above-mentioned 
photopolymerization initiator. For example, the 2-benzyl-2-dimethylamino-1 -(4-morpholino phenyl) 
butanone -1 (Ciba-Geigy IRUGA cure 369), the 2-methyM -{4-(methylthio) phenyl}-2-morpholino 
propanone -1 (Ciba-Geigy IRUGA cure 907), 1 -hydroxy cyclohexyl phenyl ketone (Ciba-Geigy IRUGA cure 
184), benzyl dimethyl ketal (Ciba-Geigy IRUGA cure 651), etc. can be used. Even if it uses light with a 
wavelength of 300nm or more, especially the thing in which a polymerization is possible is desirable. Such a 
photopolymerization initiator is usually added about 0.01 to 5% of the weight to the whole monomer 
containing the partial amine salt of P-monomer. 

[0073] What is necessary is to immerse porous membrane in this mixture, and just to apply this mixture to 
base material porous membrane, for example, in order to make the partial amine salt of P-monomer, and 
the mixture which contains a copolymerization nature monomer, a photopolymerization initiator, etc. of said 
others if needed support in the hole of porous membrane. 

[0074] Thus, it makes it face that porous membrane supports the mixture containing the partial amine salt 
of P-monomer, or it, and the viscosity of the mixture containing this P-monomer partial amine salt and it 
may be adjusted suitably, namely, a polymer proper in carrying out precuring of a part of partial amine salt 
of P— monomer, in order to raise viscosity — small quantity — you may make it add and dissolve On the 
contrary, a suitable solvent may be added and diluted in order to lower viscosity. 

[0075] Thus, after making the mixture which contains the partial amine salt of P-monomer, and this in 
porous membrane support, pinch porous membrane with the mold releasing film made of polyester resin, 
and this exchange film is intercepted from oxygen (therefore, air). The proton conductivity film which 
makes the copolymerization nature monomer of the partial amine salt of P-monomer or others come to 
support the partial amine salt of P-polymer in the hole of porous membrane Mitsuteru putting and by 
carrying out photopolymerization using a high-pressure mercury lamp etc. can be obtained. 
[0076] An optical exposure required for the above-mentioned photopolymerization is usually 0.1 - 5 J/cm2, 
although it changes with systems. Extent is enough. Photopolymerization is usually performed near a room 
temperature, in order to make high molecular weight of the partial amine salt of P-polymer obtained, but in 
order to raise conversion, it may perform photopolymerization at higher temperature. Moreover, it is low 
temperature at first and, subsequently you may photopolymerize at an elevated temperature. 
[0077] Moreover, as an option, the proton conductivity film by this invention carries out the polymerization 
of the P-monomer to having mentioned above in the hole of porous membrane similarly, makes P-polymer 
generate, can make an amine able to act and, subsequently to this P-polymer, can be obtained also by 
amine-izing a part of that P-acid radical. According to this invention, an amine is made to act on P- 
polymer and an amine is made to act on P-polymer so that the ratio R of P-acid radical which the amino 
group / P-polymer of an amine have in this case may be set to 0< R<1 , and the ratio R of P-acid radical 
which the amino group / P-polymer of an amine have may be preferably set to 0.1<=R<=0.9. 
[0078] Thus, also when carrying out the polymerization of the P-monomer in the hole of porous membrane 
and making P-pplymer generate, a polyfunctional P-monomer and a polyfunctional un-P-monomer can be 
used if needed, and P-polymer which has the structure of cross linkage can be made to be able to 
construct a bridge like the case where the polymerization of the partial amine salt of P-monomer is carried 
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out, and a copolymer with that can be made to generate using a monofunctio nal nature P-monomer. 
[0079] According to this invention^^^partial amine salt of P-monomer or P^^knomer, and the need are 
accepted. In case monomer mixturH^h the monomer of said others which nl^e copoiymerization nature 
in these is infiltrated into porous membrane, when the ratio (filling factor) with which the above-mentioned 
monomer mixture fills up the hole of porous membrane is low The proton conductivity porous membrane in 
which base material porous membrane has the vesicular structure which has permeability, and after the 
polymerization of the above-mentioned monomer has permeability (carrying out the amine chlorination of 
the P-acid radical of generated P-polymer in being required) in this way can be obtained. On the other 
hand, when the above-mentioned filling factor is high, after the polymerization of the above-mentioned 
monomer, the hole is blockaded substantially and base material porous membrane can obtain the proton 
conductivity nonporous film without permeability (carrying out the amine chlorination of the P-acid radical 
of generated P-polymer, in being required). As a temporary standard, if the filling factor of a monomer is 
80% or more, the proton conductivity nonporous film without the permeability which comes to blockade the 
hole of base material porous membrane substantially can be obtained. 

[0080] In this invention, it the monomer mixture with the partial amine salt of P-monomer, P-monomer, and 
the monomer of the above which has copolymerization nature in these, and others is not only filled up with 
the hole of base material porous membrane, but may cover a part of one [ at least ] front face [ at least ] 
of base material porous membrane. In this case, the filling factor of the above-mentioned monomer mixture 
exceeds 100%. Thus, if base material porous membrane is made to support monomer mixture with the filling 
factor exceeding 100% and an optical exposure is carried out at this, it porous membrane is not only filled 
up with the polymer which the hole generates, but can obtain the proton conductivity film by which a part 
of one [ at least (carrying out the amine chlorination of the P-acid radical of generated P-polymer, in being 
required) ] front face [ at least ] was covered by the polymer. 

[0081] Furthermore, the opening of the remainder of the hole which the proton conductivity film obtained 
by doing in this way has according to this invention, The opening which remains on the proton conductivity 
film obtained by doing in this way is heated and shrunk. Heating, carrying out melting, etc. suitably namely, 
with a means A part of above-mentioned opening [ at least ] which remains on the proton conductivity film 
is blockaded, and it can consider as a proton conductivity film, and especially, preferably, all the openings 
that remain on the proton conductivity film are blockaded, and a proton conductivity nonporous film 
without permeability can be obtained. Moreover, a part of opening which remains on the proton 
conductivity film is blockaded if needed, and a proton conductivity perforated film with permeability can be 
obtained. 

[0082] Thus, the proton conductivity film and proton conductivity film of P-polymer which make it come to 
support a partial amine salt in the hole of base material porous membrane have high proton conductivity. 
The film and film which have high proton conductivity can be obtained, so that according to this invention 
the filling factor of the monomer mixture containing the partial amine salt of P-monomer to porous 
membrane or this is made high and the filling factor of the partial amine salt of P-polymer to the hole 
which porous membrane has is made high. 

[0083] According to this invention, the proton conductivity film of nonporous structure can be obtained the 
proton conductivity film which has a vesicular structure and has permeability in this way, the proton 
conductivity film which can obtain the proton conductivity film of nonporous structure, and has a vesicular 
structure on the contrary, and has permeability, and reversely. For example, permselectivity charged 
membrane etc. can use preferably the proton conductivity film which has a vesicular structure and has 
permeability, and a film for the application which harnessed the opening. 

[0084] However, the proton conductivity film and film which have a vesicular structure and have 
permeability have problems, like cross leak of gas tends to take place, if it uses as a separator for fuel 
cells. Therefore, it is desirable to use the proton conductivity nonporous film which comes to blockade all 
the openings that remain on the proton conductivity film with heating and proper means, such as to carry 
out melting, as the proton conductivity nonporous film which filled up the hole of porous membrane with 
the partial amine salt of P-polymer altogether substantially as mentioned above was used for such an 
application and proton conductivity porous membrane was mentioned above. 

[0085] The proton conductivity film and proton conductivity film by this invention The proton conductivity 
polymer which consists of a partial amine salt of P-polymer is compound-ized to porous membrane. 
Preferably While infiltrating the partial amine salt of P-monomer into porous membrane, carrying out a 
polymerization in the hole of this porous membrane and making the partial amine salt of P-polymer 
generate The partial amine salt of this P-polymer is made to support in the hole of the above-mentioned 
porous membrane, and porous membrane and the partial amine salt of P-polymer are unified. 
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*[0086] Therefore, according to this invention, it originates in compound-izati on w ith base material porous 
membrane and a proton conductiv^^^olymer, and the proton conductivity fi^^m fi' m which is various 
points and was excellent can be oH^ed. For example, in addition to the hig^^oton conductivity 
originating in the partial amine salt of P-polymer, the proton conductivity film or film which has a high 
mechanical strength and the outstanding handling nature can be obtained by using the tough porous 
membrane which consists of ultra high molecular weight polyethylene etc. as a base material. 
[0087] By making the partial amine salt of P-monomer support in the hole of porous membrane, carrying 
out a polymerization according to this invention, and uniting the partial amine salt of P-polymer with base 
material porous membrane especially The polymer chain of the partial amine salt of P-polymer can be 
twined around the mesh of porous membrane at altitude. Further If copolymerization of a polyfunctional P- 
monomer or the polyfunctional un-P-monomer is carried out with the partial amine salt of P-monomer 
Physical association arises by the polymer network as for which the partial amine salt of p-polymer which 
constructed the bridge, and the polymer chain which constitutes porous membrane carried out mutual 
penetration, and the proton conductivity film and film which strengthened the adhesion of a proton 
conductivity polymer and porous membrane further can be obtained in this way. 
[0088] 

[Example] Although an example is given to below and this invention is explained to it, this invention is not 
limited at all by these examples. Moreover, the property of the porous membrane used for below and the 
property of the obtained proton conductivity film or a film were evaluated as follows. 
[0089] (Thickness of the film or a film) It measured by 1/10000 thickness gage. 

(Void content of porous membrane) It computed by the bottom formula from weight [ of per an unit area S 
(cm2) ] W (g) of porous membrane, average thickness t (micrometer), and a consistency d (g/cm3). 
[0090] Void content (%) = (1 -(1 04 and W/(S-t-d)) x1 00[0091]) After leaving it for 4 hours under the 
environment which adjusted the proton conductivity film or a film to the temperature of 25 degrees C, and 
50% of relative humidity, (Proton conductivity) Hewlett Packard LCR meter HP4284A is used. The sample 
of 1cm angle of given thickness Mino was inserted between platinum electrodes, it measured by the 
complex impedance method under conditions of the temperature of 25 degrees C, and 50% of relative 
humidity, and proton conductivity was computed using the resistance of the real part when extrapolating to 
the resistance zero of imaginary part. 

[0092] (Rate of volume filling of the partial amine salt of P-polymer to the hole of base material porous 
membrane) It computed by the bottom formula from weight [ of the volume V of base material porous 
membrane (cm3), void content / of base material porous membrane / phi, and the partial amine salt of (%) 
and P-polymer] M (g), and the consistency d of the partial amine salt of P-polymer (g/cm3). 
[0093] Filling factor (%) =1 04 and M/(V-phj-d) 

[0094] (Tensile strength) About the test piece (based on the No. 1 form test piece in JIS K 71 13 and the 
tension test approach of plastics) pierced in the dumbbell mold, it measured using the tension tester 
(autograph AGS[ by Shimadzu Corp. ]-50D). 

[0095] An example 1 70 % of the weight (light ester P-1 made from Kyoeisha Chemistry M) of P-monomers 
which consist of 2-methacryioiloxy-ethyl phosphate / screw (methacryloiloxy-ethyl) diphosphate (65 / 35 
mole ratios) (Preparation of the partial amine salt of P-monomer) Stirring in the monomer mixture 100 
weight section which consists of 30 % of the weight of methoxy ethyl acrylate The diethanolamine of the 
calculated requirements was added gradually beforehand and the monomer mixture which consists of the 
partial amine salt and methoxy ethyl acrylate of P-monomer of a phosphoric-acid radical of ratio R=1/2 
was obtained. [ of diethanolamine ] [ of the amino group / P-monomer ] 

[0096] (Manufacture of the proton conductivity film) The benzyl dimethyl ketal (Ciba-Geigy I RUGA cure 
651) 0.25 weight section and the 1 -hydroxy cyclohexyl phenyl ketone (Ciba-Geigy IRUGA cure 184) 0.25 
weight section were dissolved in the above-mentioned monomer mixture 100 weight section. 
[0097] It is weight average molecular weight 1.0x106 as it is, without diluting this. It applied to both sides of 
the porous membrane T1 (micrometers [ of thickness / 25 ],% [ of void contents / 40 ], 0.10 micrometers 
of average apertures) which consists of ultra-high-molecular-weight-polyethylene resin, and was made to 
sink into the hole of porous membrane. 

[0098] Thus, the processed porous membrane is pinched with the mold releasing film made of polyester 
resin. The optical irradiation equipment (UB 021-1 made from Eye Graphic B-13) equipped with the high- 
pressure mercury lamp after intercepting porous membrane from air is used, and it is energy 1.5 J/cm2 to 
the above-mentioned porous membrane. An optical exposure is carried out. While carrying out 
photopolymerization of the above-mentioned monomer mixture in the hole and making the copolymer of 
the partial amine salt of P-polymer, and methoxy ethyl acrylate generate, this was made to support in the 
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"hole of the above-mentioned poroi j^ m embrane, and the proton conductivity film F1 with a thickness of 40 
micrometers was obtained. In this^^B^pn conductivity film, the hole of porou^^kmbrane is completely 
filled up with the copolymer of the^BRial amine salt of the above-mentioned^^olymer, and methoxy ethyl 
acrylate, and both the front faces of porous membrane were also covered with the layer of the above- 
mentioned copolymer. 

[0099] The proton conductivity of the above-mentioned proton conductivity film F1 was 2.3x10-3 S/cm, 
and tensile strength was 75MPa(s). 

[0100] (Fuel cell) It is a platinum catalyst 0.6mg/cm 2 The above-mentioned proton conductivity film F1 
was inserted between two carbon paper which the front face was made to support with a rate, it joined 
using the hotpress, and the film-electrode zygote (MEA) was manufactured. 

[0101] The fuel cell property of Above MEA was evaluated using the fuel cell evaluation equipment by 
TOYO Corp. The back-pressure valve was not extracted but the pressure was performed in ordinary 
pressure. Humidifier temperature was made into 70 degrees C the 80-degree-C and oxygen side the 
hydrogen side, and fuel ceil eel temperature was made into 70 degrees C. When the current-electrical- 
potential-difference (I-V) curve was obtained by the Tafel method, the current-electrical-potential- 
difference (I-V) curve almost equivalent to the case where Nafion (trademark) 1 17 film is used for a result 
as proton exchange film as shown in drawing 1 was obtained. That is, the proton conductivity film by this 
invention has a fuel cell property equivalent to Nafion 117 film. 

[0102] Stirring in the P-monomer 100 weight section which consists of the same 2-methacryloiloxy-ethyl 
phosphate as example 2 (preparation of the partial amine salt of P-monomer) example 1, and screw 
(methacryloiioxy-ethyl) diphosphate, the powder of the imidazole of the calculated requirements was added 
gradually beforehand, and it considered as the partial amine salt of P-monomer of ratio R=1/3 of the 
phosphoric-acid radical of the amino group / P-monomer of an imidazole. 

[01 03] (Manufacture of the proton conductivity film) The benzyl dimethyl ketal (it is the same as the 
above) 0.25 weight section and the 1 -hydroxy cyclohexyl phenyl ketone (it is the same as the above) 0.25 
weight section were dissolved in the partial amine salt 100 weight section of the above-mentioned P- 
monomer. 

[0104] The porous membrane T1 which consists of the same ultra-high-molecular-weight-polyethylene 
resin as an example 1 is carried on the mold releasing film made of polyester resin, without diluting the 
partial amine salt of the above-mentioned P-monomer, as it is, it applied to the exposure front face of 
porous membrane, it drew through on it with the bar, the excessive monomer was removed on it from the 
front face of porous membrane, and the partial amine salt of the above-mentioned P-monomer was 
infiltrated into it only all over the hole of porous membrane. 

[01 05] Thus, the mold releasing film made of polyester resin is put also on the exposure front face of the 
processed porous membrane, porous membrane is intercepted from air, the same optical irradiation 
equipment as an example 1 is used, and it is energy 1.5 J/cm2. An optical exposure is carried out at 
porous membrane. While carrying out photopolymerization of the partial amine salt of the above-mentioned 
P-monomer in that hole and making the partial amine salt of P-polymer generate, the partial amine salt of 
this P-polymer was made to support in the above-mentioned hole, and the proton conductivity film F2 with 
a thickness of 25 micrometers was obtained. In this proton conductivity film, the hole of porous membrane 
was completely filled up with the polymer. The proton conductivity of this proton conductivity film F2 was 
1 .2x1 0-3 S/cm. 

[0106] Stirring in the P-monomer 100 weight section which consists of the same 2-methacryloiloxy-ethyl 
phosphate as example 3 (preparation of the partial amine salt of P-monomer) example 1, and screw 
(methacryloiloxy-ethyl) diphosphate, the aniline of the calculated requirements was added gradually 
beforehand and it considered as the partial amine salt of P-monomer of ratio R=1/5 of the phosphoric-acid 
radical of the amino group / P-monomer of an aniline. . 

[01 07] (Manufacture of the proton conductivity film) The benzyl dimethyl ketal (it is the same as the 
above) 0.25 weight section and the 1 -hydroxy cyclohexyl phenyl ketone (it is the same as the above) 0.5 
weight section were dissolved in the partial amine salt 100 weight section of the above-mentioned P- 
monomer, and this was diluted with the methanol so that the partial amine salt concentration of P- 
monomer might become 30 % of the weight. It diluted. 

[0108] Porous membrane T2 (40 micrometers of thickness) which consists of ultra-high-molecular-weight- 
polyethylene resin of weight average molecular weight 2.4x106 44% of void contents and 0.1 5 micrometers 
of average apertures are carried on the mold releasing film made of polyester resin. The diluted solution of 
the partial amine salt mixture of the above-mentioned P-monomer is applied, it draws through with a bar, 
and an excessive monomer is removed from the front face of porous membrane, it was air-dry on the 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgLejje 



04/08/24 



11/11 K—v 



exposure front face of this porous membrane, and the partial amine salt of the above-mentioned P- 
monomer was infiltrated into it oni^fckover the hole of porous membrane, 

[01 09] Thus, the mold releasing filfl^P|de of polyester resin is put also on tnWKposure front face of the 
processed porous membrane, porous membrane is intercepted from air, the same optical irradiation 
equipment as an example 1 is used, and it is energy 1.5 J/cm2. An optical exposure is carried out at 
porous membrane. While carrying out photopolymerization of the above-mentioned monomer mixture in 
that hole and making the partial amine salt of P-polymer generate, the partial amine salt of this P-polymer 
was made to support in the above-mentioned hole, and the proton conductivity film F3 with a thickness of 
40 micrometers was obtained. In this proton conductivity film, the hole of porous membrane was partially 
filled up with the partial amine salt of P-polymer. The proton conductivity of this proton conductivity film 
F3 was 8.5x10-5 S/cm. 

[01 10] In example of comparison 1 example 1, the monomer mixture containing the partial amine salt of the 
P-monomer same on the mold releasing film made of polyester resin as an example 1 was applied to the 
layer with a thickness of 40 micrometers, without using base material porous membrane. 
[01 1 1] The mold releasing film made of polyester resin is carried also on this spreading layer, the spreading 
layer of the partial amine salt of the above-mentioned monomer mixture is intercepted from air, the same 
optical irradiation equipment as an example 1 is used, and it is energy 1 .5 J/cm2. Carried out the optical 
exposure, the copolymer of the partial amine salt of P-ppIymer and methoxy ethyl acrylate was made to 
generate, and the proton conductivity film R1 with a thickness of 40 micrometers it is thin only from this 
copolymer was obtained. The proton electric conductivity of this proton conductivity film was 2.6x10-3 
S/cm, and tensile strength was 9MPa. 

[01 1 2] After having carried out the ion exchange of the water solution (poly eggplant PS[ by TOSOH 
CORP. ]-*- 5) of example of comparison 2 sodium polystyrene sulfonate using strong acid nature cation 
exchange resin, changing sodium salt into the free acid and condensing this, it was made to dissolve in a 
methanol and the methanol solution of the polystyrene sulfonate of concentration was prepared 20%. 
[01 13] The porous membrane T2 which consists of the same ultra-high-molecular-weight-polyethylene 
resin as an example 3 was put on the mold releasing film made of polyester resin, the methanol solution of 
the above-mentioned polystyrene sulfonate is applied to the exposure front face, it was dried, and the 
proton conductivity film R2 with a thickness of 58 micrometers was obtained. 

[01 14] In this proton conductivity film, the hole of porous membrane is completely filled up with the above- 
mentioned polystyrene sulfonate, and the front face by the side of spreading of the above-mentioned 
polystyrene sulfonate of porous membrane was also covered with the layer of polystyrene sulfonate. The 
proton conductivity of this proton conductivity film R2 was 2.0x10-5 S/cm. 

[01 15] When gas conditioning of this proton conductivity film was again carried out to the temperature of 
25 degrees C, and 50% of relative humidity after being immersed to this water as a result of eluting a part 
of polystyrene sulfonate underwater, when immersed in water for 24 hours, and proton conductivity was 
measured, it was 3.7x10-6 S/cm. 
[01 1 6] 

[Effect of the Invention] As mentioned above, the proton conductivity film by this invention makes it come 
to support the partial amine salt of P-polymer by which the amine chlorination of a part of phosphoric-acid 
radical of a side chain, phosphonic acid radical, or phosphinic acid radical was carried out in the hole of 
porous membrane, and it not only has high proton conductivity, but it has high reinforcement and the 
partial amine salt of the above-mentioned P-polymer is waterHnsoluble nature further. 
[01 1 7] While carrying out the polymerization of the partial amine salt of P-monomer in the hole of porous 
membrane and making the partial amine salt of P-polymer generate especially according to this invention, 
according to the proton conductivity film which makes it come to support the partial amine salt of this P- 
polymer in the hole of the above-mentioned porous membrane, the partial amine salt and porous membrane 
of P-polymer are unified, and, as for the partial amine salt of P-polymer, it has advanced adhesion to 
porous membrane, and the proton conductivity film by this invention can be markedly boiled compared with 
the proton conductivity film which consists of the conventional sulfonic group content fluororesin film, and 
can be obtained cheap. 

[01 1 8] In this way, the proton conductivity film by this invention can be suitably used as ion exchange 
membrane in a fuel cell, here, since it is cheap here, makes it able to reduce the cost of a fuel cell system 
sharply, and can speed up the utilization. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the proton conductivity film which has proton conductivity, 
the proton conductivity films obtained from this, those manufacture approaches, and the fuel cell which 
comes to use these proton conductivity film or a film as proton exchange film further. 
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PRIOR ART 

[Description of the Prior Art] Conventionally, although the proton conductivity film is used for the 
application of ion exchange membrane, a humidity sensor, etc., it attracts attention in recent years also in 
the application as a solid-electrolyte membrane in a polymer electrolyte fuel cell. For example, these 
fluororesin system proton conductivity film with which the sulfonic group content fluororesin film which 
makes Nafion (trademark) of Du Pont representation is conventionally known although the use as a solid 
electrolyte in an electric vehicle or the fuel cell for dispersed-type power sources is considered has the 
fault that a price is very high. In order to attain utilization for the proton conductivity film in new 
applications, such as a fuel cell, it is high in proton conductivity and it is indispensable to make a price low 
moreover. 

[0003] Then, conventionally, the porous membrane which has a hole is made to contain an electrolyte 
polymer, and the method of obtaining the proton conductivity film is proposed variously. For example, after 
infiltrating into JP,9-1 94609,A the solution of the hydrophobic polymer same in the hole of the porous 
membrane which consists of hydrophobic resin, such as a fluororesin, polyethylene resin, and polypropylene 
resin, making it dry and making porous membrane support the above-mentioned polymer, ion exchange 
groups, such as a sulfonic group, a protonation amino group, and a carboxyl group, are introduced into this 
polymer, and the method of manufacturing ion exchange membrane is proposed in this way. However, 
according to such an approach, it is difficult to distribute an ion exchange group in porous membrane at 
homogeneity, as a result it is not enough. [ of proton conductivity ] 

[0004] then, the thing for which the polymer which has a phosphoric ester radical as an ion exchange 
group, i.e., the polymer led to a side chain from the methacrylic-acid derivative which has a phosphoric 
ester radical, is used as proton exchange film for polymer electrolyte fuel cells recently — "the collection 
of the Society of Polymer Science, Japan drafts" — the 414th page (1999) of the 3 volume [ 48th ] No., 
"the collection of the Society of Polymer Science, Japan drafts" — the 48th volume the 2393rd page 
(1999) and "the collection of the Society of Polymer Science, Japan drafts" of No. 10 — it is proposed by 
the 751 st page (2000) of the 4 volume [ 49th ] No. etc. 

[0005] The polymer which is led to a side chain from the methacrylic-acid derivative which has a 
phosphoric ester radical according to these reference has the large proton degree of dissociation of the 
above-mentioned phosphoric ester radical, and since strong acidity is shown, it has high proton 
conductivity, and though a principal chain is a hydrocarbon, while having thermal resistance, moreover, it 
has the property of hardly dissolving in water. Thus, it is concluded that it is because a network strong 
between polymer chains is formed of the hydrogen bond which a phosphoric ester radical forms between 
each that the polymer which it has in a side chain by making a phosphoric ester radical into a substituent 
is water-insoluble nature. 

[0006] However, the above-mentioned polymer itself led to a side chain from the methacrylic-acid 
derivative which has a phosphoric ester radical has a low mechanical strength, and since it is weak, it is 
difficult [ it ] to use as proton exchange film for fuel cells. Moreover, it often gels at the time of the 
manufacture, and, in addition, there are many problems in respect of manufacture and a moldability for 
utilization — the above-mentioned polymer is deficient in the obtained polymer to solubility. 
[0007] Generally, in order to give proton conductivity to porous membrane, it is required in the film to have 
a proton generation source or a transportation site, and the sulfonic group which made reference 
previously is the example of representation of such a proton generation source or a transportation site. 
However, the polymers which have a sulfonic group are polystyrene sulfonate, a polyvinyl sulfonic acid, etc. 
typically, and these are all water solubility. Therefore, as proton exchange film of the fuel cell which carries 
out steam humidification and uses hydrogen gas and oxygen gas, if these polymers remain as they are, they 
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are difficult to use. That is, in orde r^p use as proton exchange film of a fuel cell it is required for a 
polymer to perform a certain watej^^olubie nature-ized processing. 

[0008] In order to carry out waterwlcjubilization of the water-soluble polym^fft is necessary to perform 
a monomer and copolymerization which give a water-insoluble nature polymer with the monomer which 
carries out bridge formation processing or has a sulfonic group, and to consider as a copolymer. 
[0009] However, even if it is avoidable to dissolve in water completely by performing bridge formation 
processing to a water-soluble polymer, it is not avoided that a polymer swells when water is contacted. In 
this way, since the water insolubilization by bridge formation of a water-soluble polymer brings about the 
fall of the mechanical strength of a polymer in exchange for it, it is difficult to use the polymer which 
carried out water insolubilization of the water-soluble polymer as proton exchange film for fuel cells such. 
[0010] On the other hand, since the proton conductivity which does not obtain a low kink colander 
relatively, then is originally searched for as proton exchange film by copolymerization with the monomer 
which gives a waterHnsoluble nature polymer in the rate of the sulfonic group content monomer in the 
monomer with which a polymerization is presented in order to obtain a water-insoluble nature polymer is 
spoiled, the polymer which has high proton conductivity cannot be obtained. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, the proton conductivity film by this invention makes it come 
to support the partial amine salt of P-polymer by which the amine chlorination of a part of phosphoric-acid 
radical of a side chain, phosphonic acid radical, or phosphinic acid radical was carried out in the hole of 
porous membrane, and it not only has high proton conductivity, but it has high reinforcement, and the 
partial amine salt of the above-mentioned P-polymer is water-insoluble nature further. 
[01 1 7] While carrying out the polymerization of the partial amine salt of P-monomer in the hole of porous 
membrane and making the partial amine salt of P-polymer generate especially according to this invention, 
according to the proton conductivity film which makes it come to support the partial amine salt of this P- 
polymer in the hole of the above-mentioned porous membrane, the partial amine salt and porous membrane 
of P-polymer are unified, and, as for the partial amine salt of P-polymer, it has advanced adhesion to 
porous membrane, and the proton conductivity film by this invention can be markedly boiled compared with 
the proton conductivity film which consists of the conventional sulfonic group content fluororesin film, and 
can be obtained cheap. 

[01 1 8] In this way, the proton conductivity film by this invention can be suitably used as ion exchange 
membrane in a fuel cell, here, since it is cheap here, makes it able to reduce the cost of a fuel cell system 
sharply, and can speed up the utilization. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is made in order to solve the problem in the 
proton conductivity film or a film mentioned above, and it aims at offering the proton conductivity film or 
films which have endurance and a mechanical strength, those manufacture approaches, and the fuel cell 
which comes to use them as proton exchange film further. 
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MEANS 

[Means for Solving the Problem] According to this invention, the proton conductivity film with which a part 
of phosphoric-acid radical of a side chain, phosphonic acid radical, or phosphinic acid radical is 
characterized by making it come to support the polymer by which amine chlorination was carried out in the 
hole of porous membrane is offered. 

[001 3] Furthermore, according to this invention, the proton conductivity film with which it comes to 
blockade a part of opening [ at least ] of the remainder of the hole of the above-mentioned proton 
conductivity film is offered. 

[0014] moreover — while making the polymer which is made to carry out the polymerization of the 
monofunctional nature monomer by which the amine chlorination of the phosphoric-acid radical of the 
monofunctional nature monomer which has a phosphoric-acid radical, a phosphonic acid radical, or a 
phosphinic acid radical in a side chain, and a side chain, a phosphonic acid radical, or the phosphinic acid 
radical was carried out in the hole of porous membrane and by which the amine chlorination of a part of 
phosphoric-acid radical of a side chain, phosphonic acid radical, or phosphinic acid radical was carried out 
generate according to this invention The manufacture approach of the proton conductivity film 
characterized by making this polymer support in the hole of the above-mentioned porous membrane is 
offered. 

[001 5] While making the polymer which is made to carry out the polymerization of the monofunctional 
nature monomer which has a phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical 
to a side chain in the hole of porous membrane, and furthermore has a phosphoric-acid radical, a 
phosphonic acid radical, or a phosphinic acid radical in a side chain accordjng to this invention generate 
This polymer is made to support in the hole of the above-mentioned porous membrane, and the 
manufacture approach of the proton conductivity film further characterized by carrying out the amine 
chlorination of a part of phosphoric-acid radical of the above-mentioned side chain of this polymer, 
phosphonic acid radicaf, or phosphinic acid radical is offered. 

[001 6] moreover — while making the polymer which is made to carry out the polymerization of the 
monomer mixture containing the monofunctional nature monomer by which the amine chlorination of the 
phosphoric-acid radical of the monofunctional nature monomer which has a phosphoric-acid radical, a 
phosphonic acid radical, or a phosphinic acid radical in a side chain, and a side chain, a phosphonic acid 
radical, or the phosphinic acid radical was carried out in the hole of porous membrane and by which the 
amine chlorination of a part of phosphoric-acid radical of a side chain, phosphonic acid radical, or 
phosphinic acid radical was carried out generate according to this invention This polymer is made to 
support in the hole of the above-mentioned porous membrane, the proton conductivity film is obtained, and 
the manufacture approach of the proton conductivity film subsequently characterized by blockading a part 
of opening [ at least ] of the remainder of the hole of this proton conductivity film is offered. 
[001 7] While making the polymer which is made to carry out the polymerization of the monofunctional 
nature monomer which has a phosphoric-acid radical, a phosphonic acid radical, or a phosphinic acid radical 
to a side chain in the hole of porous membrane, and furthermore has a phosphoric-acid radical, a 
phosphonic acid radical, or a phosphinic acid radical in a side chain according to this invention generate 
This polymer is made to support in the hole of the above-mentioned porous membrane, further, the amine 
chlorination of a part of phosphoric-acid radical of the above-mentioned side chain of this polymer, 
phosphonic acid radical, or phosphinic acid radical is carried out, the proton conductivity film is obtained, 
and the manufacture approach of the proton conductivity film subsequently characterized by blockading a 
part of opening [ at least ] of the remainder of the hole of this proton conductivity film is offered. 
[001 8] According to this invention besides the above, the fuel cell which comes to use the above- 
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mentioned proton conductivity film ^ a proton conductivity film as proton exchange film is offered. 
[0019] A A 

[Embodiment of the Invention] The^PPton conductivity film by this invention ^^mes it come to support the 
polymer by which the amine chlorination of a part of phosphoric-acid radical of a side chain, phosphonic 
acid radical, or phosphinic acid radical was carried out in the hole of porous membrane. 
[0020] In this invention, the polymer which has a phosphoric-acid radical, a phosphonic acid radical, or a 
phosphinic acid radical in a side chain is hereafter called "P-polymer", and a part of phosphoric-acid 
radical of the above-mentioned side chain, phosphonic acid radical, or phosphinic acid radical calls the 
polymer by which amine chlorination was carried out "the partial amine salt of P-polymer." 
[0021] According to this invention, it is such proton conductivity film, The phosphoric-acid radical of the 
monofunctional nature monomer which has a phosphoric-acid radical, a phosphonic acid radical, or a 
phosphinic acid radical in a side chain preferably, and a side chain, While making the polymer which is made 
to carry out the polymerization of the monofunctional nature monomer by which the amine chlorination of a 
phosphonic acid radical or the phosphinic acid radical was carried out in the hole of porous membrane and 
by which the amine chlorination of a part of phosphoric-acid radical of a side chain, phosphonic acid 
radical, or phosphinic acid radical was carried out generate It can obtain by making this polymer support in 
the hole of the above-mentioned porous membrane. 

[0022] In this invention, the monofunctional nature monomer which has a phosphoric-acid radical, a 
phosphonic acid radical, or a phosphinic acid radical in a side chain is hereafter called "P-monomer", and 
the monofunctional nature monomer by which the amine chlorination of the phosphoric-acid radical, 
phosphonic acid radical, or phosphinic acid radical of a side chain was carried out is called "P-salt 
monomer/' Moreover, the above-mentioned phosphoric-acid radical, a phosphonic acid radical, or a 
phosphinic acid radical is called "P-acid radical/' 

[0023] Moreover, the mixture of P-salt monomer and P-monomer is called "partial amine salt of P- 
monomer." 

[0024] What consists of various resin can be used especially for the porous membrane used as a base 
material in the proton conductivity film by this invention, without being limited. As such resin For example, 
others [ nylon / fluororesins /, such as polytetrafluoroethylene, /, 6, and. 6-], Polyester resin, such as 
various polyamide resin and polyethylene terephthalate, Polyether resin, such as dimethyl phenylene oxide 
and a polyether ether ketone, Alicyclic partial saturation such as alpha olefins, such as ethylene 

and a propylene, and norbomene, Polymers, such as conjugated dienes, such as a butadiene and an 
isoprene, (**) for example, polyethylene resin and polypropylene resin — moreover, aliphatic hydrocarbon 
resin, such as elastomers, such as ethylene-propylene rubber, butadiene rubber, polyisoprene rubber, 
isobutylene isoprene rubber, and polynorbornene rubber, and those water garnishes, can be mentioned. 
These resin is independent, or may use two or more sorts together, and may form the above-mentioned 
porous membrane. 

[0025] They are polyolefin resin, especially weight average molecular weight 5.0x105 also in the porous 
membrane which consists of the above-mentioned various resin according to this invention. It is 1.0x106 
preferably above. From the place the porous membrane which consists of the above amount polyethylene 
resin of giant molecules excels [ place ] in reinforcement or thermal resistance, it is used preferably. 
Moreover, the porous membrane which consists of fluororesins, such as polytetrafluoroethylene and 
polyvinylidene fluoride, is also preferably used in this invention from the outstanding chemical resistance 
and thermal resistance. 

[0026] According to this invention, hydrophilization of the base material porous membrane may be carried 
out by the proper means known conventionally. Such porous membrane by which hydrophilization was 
carried out can be obtained by using for a raw material the polymer which has hydrophilic radicals, such as 
a sulfonic group, a phosphoric-acid radical, a carboxyl group, an amino group, an amide group, and a 
hydroxyl group, and its blend, and producing a film. Moreover, after producing a polymer without such a 
hydrophilic radical to porous membrane, for example, sulfonation processing can be performed and it can 
obtain by the approach of making the porous membrane support a surfactant etc. 

[0027] In this invention, base material porous membrane usually has the void content of 30 - 85% of range 
preferably 20 to 90%. When the void content of porous membrane is smaller than 20%, even if it makes the 
hole of such porous membrane support the partial amine salt of P-polymer, the film which has high proton 
conductivity cannot be obtained. However, when the void content of porous membrane is larger than 90%, 
the proton conductivity film which the hole of such porous membrane is made to support the partial amine 
salt of P-polymer, and is obtained does not have enough reinforcement, and difficulty follows it on handling 
or use for various applications. 
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I0028] , Moreover, although it is not especially limited if base material porous membrane can hold the partial 
amine salt of P-polymer in porous j^^kbrane, the range of the average apert^^ks 0.001-100 micrometers, 
and it is usually desirable that it is^Rte range of 0.005-10 micrometers. Sinr^^, although the thickness 
of porous membrane is not limited especially, either, it is 1 mm or less and is usually the range of 5-500 
micrometers preferably. 

[0029] The proton conductivity film by this invention can be obtained by making the partial amine salt of 
this P-polymer support in the hole of the above-mentioned porous membrane while infiltrating the partial 
amine salt of P-monomer into porous membrane, carrying out a polymerization in the hole of this porous 
membrane preferably and making the partial amine salt of P-polymer generate. 

[0030] It is a general formula (I) as an example with the monomer desirable according to this invention 
which has a phosphoric-acid radical among the above-mentioned P-monomers. 
[0031] 
[Formula 1] 

R O 
H 2 C=C-X— O— P-OH 
OH 

(0 

[0032] ( — R shows a hydrogen atom or a methyl group among a formula, and X shows the divalent organic 

radical whose both ends of a radical are carbon atoms.) — the compound expressed can be mentioned. 

[0033] Setting to this invention especially, the above-mentioned radical X is a general formula (A) 

preferably. 

[0034] 

[Formula 2] 
o o 

— C— (O-FV) p (0-C-R") q 

(A) 

[0035] ( — inside of formula, and R' — ethylene or a propylene radical — being shown — R" — the carbon 
atomic numbers 1-10 — preferably, the shape of a straight chain and branched— chain alkylene group of 2- 
6 is shown, p is the integer of 1-1 0, and q is 0, 1 , or 2.) — the divalent radical expressed — or general 
formula (B) 
[0036] 
[Formula 3] 

— Ar-CH 2 -[0-fr— (AT) s ] r 

[0037] ( — inside of formula, Ar, and Ar — an independently divalent respectively aromatic hydrocarbon 
radical — desirable — a phenylene group — being shown — R' — preferably, the shape of a straight chain 
and branched-chain alkylene group of 2-6 is shown, r is 0 or 1 , and the carbon atomic numbers 1-10 and 
when r is 1 , s of "is 0 or 1 .) — the divalent radical expressed is shown. 

[0038] Therefore, as a desirable example of P-monomer expressed with the above-mentioned general 
formula (I), 2-methacryloiloxy-ethyl phosphate, methacryloyl tetrapod (oxyethylene) phosphate, 
methacryloyl PENTA (oxypropylene) phosphate, 4-styryl methoxy butyl phosphate, etc. can be mentioned, 
for example. 

[0039] As a desirable example of the monomer which has a phosphonic acid radical, it is a general formula 
(ID. 

[0040] 

[Formula 4] 
R o 

.. ~ 1 11 

H 2 C=C-Y — P-OH 
OH 

(ID 

[0041] ( — R shows a hydrogen atom or a methyl group among a formula, and Y shows the divalent organic 
radical whose both ends of a radical are carbon atoms.) — the compound expressed can be mentioned. 
[0042] Setting to this invention especially, the above-mentioned radical Y is a general formula (B) 
preferably. 
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[0044] ( — inside of formula, An and Ar' — an independently divalent respectively aromatic hydrocarbon 
radical — desirable — : a phenylene group — being shown — R' — preferably, the shape of a straight chain 
and branched-chain alkylene group of 2-6 is shown, r is 0 or 1, and the carbon atomic numbers 1-10 and 
when r is 1, s of "is 0 or 1.) — the divalent radical expressed is shown. 

[0045] Therefore, as a desirable example of the monomer which has the phosphonic acid radical expressed 
with the above-mentioned general formula (II), compounds, such as 4-(2-styryl methoxy ethyl) 
phenylphosphonic acid, 4-(styryl methoxy) butyl phosphonic acid, and styryl methylphosphonic acid, can be 
mentioned, for example. 

[0046] Moreover, as a desirable example of the monomer which has a phosphinic acid radical, it is a general 
formula (III). [0047] 
[Formula 6] 

R 0 
H 2 C=C— Z — P-OH 
H 

(III) 

[0048] ( — R shows a hydrogen atom or a methyl group among a formula, and Z shows the divalent organic 

radical whose both ends of a radical are carbon atoms.) — the compound expressed can be mentioned. 

[0049] Setting to this invention especially, the above-mentioned radical Z is a general formula (B) 

preferably. 

[0050] 

[Formula 7] 

— Ar— CH 2 -fO-R"' (A0 s } r 

[0051] ( — inside of formula, Ar, and Ar' — an independently divalent respectively aromatic hydrocarbon 
radical — desirable — a phenylene group — being shown — R' — preferably, the shape of a straight chain 
and branched-chain alkylene group of 2-6 is shown, r is 0 or 1 , and the carbon atomic numbers 1-10 and 
when r is 1, s of "is 0 or 1.) — - the divalent radical expressed is shown. 

[0052] Therefore, as an example of the monomer which has the phosphinic acid radical expressed with the 
above-mentioned general formula (III), compounds, such as 4-(2-styryl methoxy ethyl) phenyl phosphinic 
acid, 4-(styryl methoxy) butyl phosphinic acid, and styryl methyl phosphinic acid, can be mentioned, for 
example. 

[0053] According to this invention, in manufacture of the partial amine salt of P-polymer, the polyfunctional 
monomer (it may be hereafter called a polyfunctional P-monomer) which has P-acid radical with the partial 
amine salt of P— monomer can be used. 

[0054] As a desirable example of such a polyfunctional P-monomer, it is a general formula (IV). 

[0055] 

[Formula 8] 

R O 
(H 2 C=C-X— O) m — P— (OH) 3^ 

(IV) 

[0056] ( — R and X are the same as the above among a formula, and m is 2 or 3.) — the phosphoric-acid 
diester or triester expressed can be mentioned. 

[0057] Especially in this invention, that whose radical X is a radical expressed with said general formula (A) 
among such polyfunctional P-monomers is desirable. 

[0058] Therefore, phosphoric-acid diester, such as for example, screw (methacryloiloxy-ethyl) phosphate, 
screw {5-(methacryloyloxy ethyloxy carbonyl) pentyl} phosphate, etc., can be mentioned as an example of 
such a polyfunctional P-monomer. 

[0059] When the partial amine salt of P-monomer contains such a polyfunctional P-monomer, the rate of 
this polyfunctional P-monomer is less than [ 50 mol % ], and is less than [ 45 mol % ] preferably. 



[0043] ' 
[Formula 5] 

— Ar~CH 2 -[0-R"'— (ArO s ) r ■ 
<B) 
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[0060] Thus, by using a polyfunctioi^P-monomer with the partial amine salt of P-monomer, by the 
crosslinking reaction of the above-i^^^ioned polyfunctional P-monomer, the^^wal amine salt of P- 
polymer obtained has the three-dir^Pfional structure, i.e., the structure of cWK^Iinkage, and can improve 
further physical properties, such as the water resisting property of the partial amine salt of P-polymer, and 
solvent resistance, in this way. 

[0061] Moreover, according to this invention, the polyfunctional monomer (it may be hereafter called a 
polyfunctional un-P-monomer) which has neither of P-acid radical with the partial amine salt of P- 
monomer can be used. Thus, when P-monomer partial amine salt contains a polyfunctional un-P-monomer, 
the rate of this polyfunctional un-P-monomer is less than [ 50 mol % ], and is less than [ 45 mol % ] 
preferably. 

[0062] Thus, the partial amine salt of P-polymer obtained can also adjust various physical properties, for 
example, glass transition temperature, extent of a hydrophilic property, flexibility, a mechanical strength, 
etc. by using a polyfunctional un-P-monomer with the partial amine salt of P-monomer. 
[0063] However, in the proton conductivity film by this invention, it is not limited above and, as for the 
means for giving the structure of cross linkage to the partial amine salt of P-polymer, the exposure of the 
reaction between functional groups, bridge formation according [ for example, ] to a peroxide, an electron 
ray, etc., an operation of ozone, etc. can use the proper means known from before. 

[0064] Furthermore, according to this invention, the partial amine salt and copolymer of P-monomer may 
be made to form with the partial amine salt of P-monomer using the m on ofu notional nature monomer (for it 
to be hereafter called a single functionality un-P-monomer) which has neither of P-acid radical. 
[0065] As such a single functionality un-P-monomer, acrylamides, such as acrylic monomers, such as vinyl 
ether, such as vinyl monomers, such as styrene, a vinyl sulfonic acid, and styrene sulfonic-acid sodium, and 
ethyl vinyl ether, butyl acrylate, methoxy ethyl acrylate, 2-ethylhexyl methacrylate, and an acrylic acid, 
N,N-dimethylaminopropyl acrylamide, and 2-acrylamido-2-methyl propane sulfonic acid, can be mentioned, 
for example. 

[0066] In this invention, when using a single functionality un-P-monomer with the partial amine salt (a 
polyfunctional P-monomer is included.) of P-monomer, although the rate of the single functionality un-P— 
monomer is based also on the void content of the base material porous membrane to be used, the range of 
it is not more than 90 mol % to the partial amine salt (a polyfunctional P-monomer is included.) of P- 
monomer, and the range of it is usually not more than 80 mol % preferably. To the partial amine salt (a 
polyfunctional P-monomer is included.) of P-monomer, the rate of a single functionality un-P-monomer 
cannot obtain the high proton conductivity film, when [ than 90 mol % ] more. 

[0067] In order to carry out the amine chlorination of the P-acid radical of P-monomer (i.e., for obtaining 
P-monomer by which the amine chlorination of the P-acid radical was carried out), an amine is made to act 
on P-monomer in this invention. 

[0068] Here, although especially the above-mentioned amine is not limited here, it can mention ampholite, 
such as amino acid, such as alkanolamines, such as fatty amines, such as aromatic amines, such as 
heterocyclic amine, such as a pyridine, a quinoline, an acridine, an imidazole, a pyrazole, a piperidine, and a 
piperazine, the derivative and an aniline, a toluidine, benzylamine, a diphenylamine, and a naphthylamine, the 
derivative and n butylamine, and n-hexylamine, the derivative and monoethanolamine, and diethanolamine, a 
glycine, and glutamic acid, and a betaine, etc., for example 

[0069] According to this invention, the partial amine salt of said P-monomer can make an amine able to act 
on P-monomer, and can, be obtained as mixture with P-monomer which carried out amine chlorination with 
P-monomer which has not carried out amine chlorination so that the ratio R of P-acid radical which the 
amino group / P-monomer of an amine have may be preferably set to 0< R<1 . As for especially the ratio R 
of P-acid radical which the amino group / P-monomer of an amine have in the partial amine salt of P- 
monomer according to this invention, it is desirable that it is the range of 0.1 <=R<=0.9. 
[0070] However, according to this invention, the amine chlorination of all the P-monomers is carried out, 
this amine chlorination P-monomer and P-monomer which has not carried out amine chlorination can be 
mixed, and this can also be made into the partial amine salt of P-monomer. therefore, P-monomer which 
has not carried out amine chlorination in this case with P-monomer which carried out amine chlorination — 
setting — each P-monomer — being the same — you may differ. 

[0071] According to this invention, in this way, the proton conductivity film makes base material porous 
membrane support preferably the partial amine salt of P-monomer, P-monomers, such as a polyfunctional 
P-monomer, a polyfunctional un-P-monomer, and a single functionality un-P-monomer, and P-salt 
monomer mentioned above if needed, and the monomer which has copolymerization nature, and thermal 
polymerization, photopolymerization, etc. should just carry out the polymerization of the above-mentioned 
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monomfer by the proper approach l^ried from before. However, as a polymer izat ion method, a 
photopolymerization method is sim^^wid those with insurance and a deer ca^^o obtain the partial 
amine salt of P-polymer especially ^l^short time. Moreover, after performin^PPtopolymerization, in order 
to carry out the polymerization of the residual monomer if needed, photopolymerization and thermal 
polymerization may be further performed more at an elevated temperature. 
[0072] What is known conventionally should just be suitably used for the above-mentioned 
photopolymerization initiator. For example, the 2-benzyl-2-dimethylamino-1 -(4-morpholino phenyl) 
butanone -1 (Ciba-Geigy IRUGA cure 369), the 2-methyM -{4-(methylthio) phenyl}-2-morpholino 
propanone -1 (Ciba-Geigy IRUGA cure 907), 1 -hydroxy cyclohexyl phenyl ketone (Ciba-Geigy IRUGA cure 
184), benzyl dimethyl ketal (Ciba-Geigy IRUGA cure 651), etc. can be used. Even if it uses light with a 
wavelength of 300nm or more, especially the thing in which a polymerization is possible is desirable. Such a 
photopolymerization initiator is usually added about 0.01 to 5% of the weight to the whole monomer 
containing the partial amine salt of P-monomer. 

[0073] What is necessary is to immerse porous membrane in this mixture, and just to apply this mixture to 
base material porous membrane, for example, in order to make the partial amine salt of P-monomer, and 
the mixture which contains a copolymerization nature monomer, a photopolymerization initiator, etc. of said 
others if needed support in the hole of porous membrane. 

[0074] Thus, it makes it face that porous membrane supports the mixture containing the partial amine salt 
of P-monomer, or it, and the viscosity of the mixture containing this P-monomer partial amine salt and it 
may be adjusted suitably, namely, a polymer proper in carrying out precuring of a part of partial amine salt 
of P-monomer, in order to raise viscosity — small quantity — you may make it add and dissolve On the 
contrary, a suitable solvent may be added and diluted in order to lower viscosity. 

[0075] Thus, after making the mixture which contains the partial amine salt of P-monomer, and this in 
porous membrane support, porous membrane is pinched with the mold releasing film made of polyester 
resin, and this exchange film is intercepted from oxygen (therefore, air), The proton conductivity film which 
makes the copolymerization nature monomer of the partial amine salt of P-monomer or others come to 
support the partial amine salt of P-polymer in the hole of porous membrane Mitsuteru putting and by 
carrying out photopolymerization using a high-pressure mercury lamp etc. can be obtained. 
[0076] An optical exposure required for the above-mentioned photopolymerization is usually 0.1 - 5 J/cm2, 
although it changes with systems. Extent is enough. Photopolymerization is usually performed near a room 
temperature, in order to make high molecular weight of the partial amine salt of P-polymer obtained, but in 
order to raise conversion, it may perform photopolymerization at higher temperature. Moreover, it is low 
temperature at first and, subsequently you may photopolymerize at an elevated temperature. 
[0077] Moreover, as an option, the proton conductivity film by this invention carries out the polymerization 
of the P-monomer to having mentioned above in the hole of porous membrane similarly, makes P-polymer 
generate, can make an amine able to act and, subsequently to this P-polymer, can be obtained also by 
amine-izing a part of that P-acid radical. According to this invention, an amine is made to act on P- 
polymer and an amine is made to act on P-polymer so that the ratio R of P-acid radical which the amino 
group / P-polymer of an amine have in this case may be set to 0< R<1 , and the ratio R of P-acid radical 
which the amino group / P-polymer of an amine have may be preferably set to 0.1 <=R<=0.9. 
[0078] Thus, also when carrying out the polymerization of the P-monomer in the hole of porous membrane 
and making P-polymer generate, a polyfunctional P-monomer and a polyfunctional un-P-monomer can be 
used if needed, and P-polymer which has the structure of cross linkage can be made to be able to 
construct a bridge like the case where the polymerization of the partial amine salt of P-monomer is carried 
out,. and a copolymer with that can be made to generate using a monofunctional nature P-monomer. 
[0079] In case monomer mixture with the monomer of said others which have copolymerization nature in 
these is infiltrated into porous membrane the partial amine salt of P-monomer or P-monomer, and if 
needed according to this invention, when the ratio (filling factor) with which the above-mentioned monomer 
mixture fills up the hole of porous membrane is low, it has the vesicular structure in which, as for base 
material porous membrane, after the polymerization of the above-mentioned monomer has permeability. In 
this way, the proton conductivity porous membrane which has permeability (carrying out the amine 
chlorination of the P-acid radical of generated P-polymer in being required) can be obtained. On the other 
hand, when the above-mentioned filling factor is high, after the polymerization of the above-mentioned 
monomer, the hole is blockaded substantially and base material porous membrane can obtain the proton 
conductivity nonporous film without permeability (carrying out the amine chlorination of the P-acid radical 
of generated P-polymer, in being required). As a temporary standard, if the filling factor of a monomer is 
80% or more, the proton conductivity nonporous film without the permeability which comes to blockade the 
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hole of base material porous memjagne substantially can be obtained 

[0080] In this invention, it the mor^^kr mixture with the partial amine salt (Jnonomer, P-monomer, and 
the monomer of the above which SRbpolymerization nature in these, and ^Bffs is not only filled up with 
the hole of base material porous membrane, but may cover a part of one [ at least ] front face [ at least ] 
of base material porous membrane. In this case, the filling factor of the above-mentioned monomer mixture 
exceeds 100%. Thus, if base material porous membrane is made to support monomer mixture with the filling 
factor exceeding 100% and an optical exposure is carried out at this, it porous membrane is not only filled 
up with the polymer which the hole generates, but can obtain the proton conductivity film by which a part 
of one [ at least (carrying out the amine chlorination of the P-acid radical of generated P-polymer, in being 
required) ] front face [ at least ] was covered by the polymer. 

[0081] furthermore, the opening of the remainder of the hole which the proton conductivity film obtained by 
doing in this way has according to this invention — that is, do in this way The opening which remains on 
the obtained proton conductivity film can be heated and shrunk, or the proton conductivity nonporous film 
which blockades a part of above-mentioned opening [ at least ] which remains on the proton conductivity 
film with a means suitably, such as carrying out melting, can consider as a proton conductivity film, 
blockades all of heating and the opening which remains on the proton conductivity film especially 
preferably, and does not have permeability can be obtained. Moreover, a part of opening which remains on 
the proton conductivity film is blockaded if needed, and a proton conductivity perforated film with 
permeability can be obtained. 

[0082] Thus, the proton conductivity film and proton conductivity film of P-polymer which make it come to 
support a partial amine salt in the hole of base material porous membrane have high proton conductivity. 
The film and film which have high proton conductivity can be obtained, so that according to this invention 
the filling factor of the monomer mixture containing the partial amine salt of P-monomer to porous 
membrane or this is made high and the filling factor of the partial amine salt of P-polymer to the hole 
which porous membrane has is made high. 

[0083] According to this invention, the proton conductivity film of nonporous structure can be obtained the 
proton conductivity film which has a vesicular structure and has permeability in this way, the proton 
conductivity film which can obtain the proton conductivity film of nonporous structure, and has a vesicular 
structure on the contrary, and has permeability, and reversely. For example, permselectivity charged 
membrane etc. can use preferably the proton conductivity film which has a vesicular structure and has 
permeability, and a film for the application which harnessed the opening. 

[0084] However, the proton conductivity film and film which have a vesicular structure and have 
permeability have problems, like cross leak of gas tends to take place, if it uses as a separator for fuel 
cells. Therefore, it is desirable to use the proton conductivity nonporous film which comes to blockade all 
the openings that remain on the proton conductivity film with heating and proper means, such as to carry 
out melting, as the proton conductivity nonporous film which filled up the hole of porous membrane with 
the partial amine salt of P-polymer altogether substantially as mentioned above was used for such an 
application and proton conductivity porous membrane was mentioned above. 

[0085] The proton conductivity film and proton conductivity film by this invention, The proton conductivity 
polymer which consists of a partial amine salt of P-polymer is compound-ized to porous membrane. 
Preferably While infiltrating the partial amine salt of P-monomer into porous membrane, carrying out a 
polymerization in the hole of this porous membrane and making the partial amine salt of P-polymer 
generate The partial amine salt of this P-polymer is made to support in the hole of the above-mentioned 
porous membrane, and porous membrane and the partial amine salt of P-polymer are unified. 
[0086] Therefore, according to this invention, it originates in compound-ization with base material porous 
membrane and a proton conductivity polymer, and the proton conductivity film or film which is various 
points and was excellent can be obtained. For example, in addition to the high proton conductivity 
originating in the partial amine salt of P-polymer, the proton conductivity film or film which has a high 
mechanical strength and the outstanding handling nature can be obtained by using the tough porous 
membrane which consists of ultra high molecular weight polyethylene etc. as a base material. 
[0087] Especially, according to this invention, the partial amine salt of P-monomer is made to support in . 
the hole of porous membrane, a polymerization is carried out, and the partial amine salt of P-polymer is 
united with base material porous membrane, The polymer chain of the partial amine salt of P-polymer can 
be twined around the mesh of porous membrane at altitude. Further If copolymerization of a polyfunctional 
P-monomer or the polyfunctional un-P-monomer is carried out with the partial amine salt of P-monomer 
Physical association arises by the polymer network as for which the partial amine salt of P-polymer which 
constructed the bridge, and the polymer chain which constitutes porous membrane carried out mutual 
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penetration, and the proton conduc^^ity film and.film which strengthened the adhesion of a proton 
conductivity polymer and porous 



uc^^ty film and.film which strengthened the adhe; 
nrf^krane further can be obtained in this wj__|___l 

IP, • 



[Translation done.] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgLejje 



04/08/24 



1/3 ^— V 



* NOTICES * 

Japan Patent Office is not responsi^_ 
damages caused by the use of this translation. 



'WPrbr any 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Although an example is given to below and this invention is explained to it, this invention is not 
limited at all by these examples. Moreover, the property of the porous membrane used for below and the 
property of the obtained proton conductivity film or a film were evaluated as follows. 
[0089] (Thickness of the film or a film) It measured by 1/10000 thickness gage. 

(Void content of porous membrane) It computed by the bottom formula from weight [ of per an unit area S 
(cm2) ] W (g) of porous membrane, average thickness t (micrometer), and a consistency d (g/cm3). 
[0090] Void content (%) = (1-(104 and W/(S-t-d)) x1 00[0091]) After leaving it for 4 hours under the 
environment which adjusted the proton conductivity film or a film to the temperature of 25 degrees C, and 
50% of relative humidity, (Proton conductivity) Hewlett Packard LCR meter HP4284A is used The sample 
of 1cm angle of given thickness Mino was inserted between platinum electrodes, it measured by the 
complex impedance method under conditions of the temperature of 25 degrees C, and 50% of relative 
humidity, and proton conductivity was computed using the resistance of the real part when extrapolating to 
the resistance zero of imaginary part. 

[0092] (Rate of volume filling of the partial amine salt of P-polymer to the hole of base material porous 
membrane) It computed by the bottom formula from weight [ of the volume V of base material porous 
membrane (cm3), void content / of base material porous membrane / phi, and the partial amine salt of (%) 
and P-polymer ] M (g), and the consistency d of the partial amine salt of P-polymer (g/cm3). 
[0093] Filling factor (%) =1 04 and M/(V-phi-d) 

[0094] (Tensile strength) About the test piece (based on the No. 1 form test piece in JIS K 71 13 and the 
tension test approach of plastics) pierced in the dumbbell mold, it measured using the tension tester 
(autograph AGS[ by Shimadzu Corp. ]-50D). 

[0095] An example 1 70 % of the weight (light ester P-1 made from Kyoeisha Chemistry M) of P-monomers 
which consist of 2-methacryloiloxy-ethyl phosphate / screw (methacryloiloxy-ethyl) diphosphate (65 / 35 
mole ratios) (Preparation of the partial amine salt of P— monomer) Stirring in the monomer mixture 100 
weight section which consists of 30 % of the weight of methoxy ethyl acrylate The diethanolamine of the 
calculated requirements was added gradually beforehand and the monomer mixture which consists of the 
partial amine salt and methoxy ethyl acrylate of P-monomer of a phosphoric-acid radical of ratio R=1/2 
was obtained. [ of diethanolamine ] [ of the amino group / P-monomer] 

[0096] (Manufacture of the proton conductivity film) The benzyl dimethyl ketal (Ciba-Geigy IRUGA cure 
651) 0.25 weight section and the 1 -hydroxy cyclohexyl phenyl ketone (Ciba-Geigy IRUGA cure 184) 0.25 
weight section were dissolved in the above-mentioned monomer mixture 100 weight section. 
[0097] It is weight average molecular weight 1.0x106 as it is, without diluting this. It applied to both sides of 
the porous membrane T1 (micrometers [ of thickness / 25 ],% [ of void contents / 40 ], 0.10 micrometers 
of average apertures) which consists of ultra-high-molecular^weight-poiyethylene resin, and was made to 
sink into the hole of porous membrane. 

[0098] Thus, the processed porous membrane is pinched with the mold releasing film made of polyester 
resin. The optical irradiation equipment (UB 021-1 made from Eye Graphic B-13) equipped with the high- 
pressure mercury lamp after intercepting porous membrane from air is used, and it is energy 1 .5 J/cm2 to 
the above-mentioned porous membrane. An optical exposure is carried out. While carrying out 
photopolymerization of the above-mentioned monomer mixture in the hole and making the copolymer of 
the partial amine salt of P-polymer, and methoxy ethyl acrylate generate, this was made to support in the 
hole of the above-mentioned porous membrane, and the proton conductivity film F1 with a thickness of 40 
micrometers was obtained. In this proton conductivity film, the hole of porous membrane is completely 
filled up with the copolymer of the partial amine salt of the above-mentioned P-polymer, and methoxy ethyl 



http://www4.ipdl.jpo.gojp/ cgi~bin/tran_web_cgi_ejje 



04/08/24 



2/3 ^— v 



acrylate, and both the. front faces (^porous membrane were also covered wit h th e layer of the above- 
mentioned copolymer. {^^^ Jl^^ 

[0099] The proton conductivity of ^^fipove-mentioned proton conductivity IJ^Pl was 2.3x10-3 S/cm, 
and tensile strength was 75MPa(s). 

[01 00] (Fuel cell) It is a platinum catalyst 0.6mg/cm 2 The above-mentioned proton conductivity film F1 
was inserted between two carbon paper which the front face was made to support with a rate, it joined 
using the hotpress, and the film-electrode zygote (MEA) was manufactured. 

[01 01] The fuel cell property of Above MEA was evaluated using the fuel cell evaluation equipment by 
TOYO Corp. The back-pressure valve was not extracted but the pressure was performed in ordinary 
pressure. Humidifier temperature was made into 70 degrees C the 80-degree-C and oxygen side the 
hydrogen side, and fuel cell eel temperature was made into 70 degrees C. When the current-electrical- 
potential-difference (I-V) curve was obtained by the Tafel method, the current-electrical-potential- 
difference (I-V) curve almost equivalent to the case where Nafion (trademark) 117 film is used for a result 
as proton exchange film as shown in drawing 1 was obtained. That is, the proton conductivity film by this 
invention has a fuel cell property equivalent to Nafion 1 1 7 film. 

[0102] Stirring in the P-monomer 100 weight section which consists of the same 2-methacryloiloxy-ethyl 
phosphate as example 2 (preparation of the partial amine salt of P-monomer) example 1, and screw 
(methacryloiloxy-ethyl) diphosphate, the powder of the imidazole of the calculated requirements was added 
gradually beforehand, and it considered as the partial amine salt of P-monomer of ratio R=1/3 of the 
phosphoric-acid radical of the amino group / P-monomer of an imidazole. 

[01 03] (Manufacture of the proton conductivity film) The benzyl dimethyl ketal (it is the same as the 
above) 0.25 weight section and the 1 -hydroxy cyclohexyl phenyl ketone (it is the same as the above) 0.25 
weight section were dissolved in the partial amine salt 100 weight section of the above-mentioned P- 
monomer. 

[0104] The porous membrane T1 which consists of the same ultra-high-molecular-weight-polyethylene 
resin as an example 1 is carried on the mold releasing film made of polyester resin, without diluting the 
partial amine salt of the above-mentioned P-monomer, as it is, it applied to the exposure front face of 
porous membrane, it drew through on it with the bar, the excessive monomer was removed on it from the 
front face of porous membrane, and the partial amine salt of the above-mentioned P-monomer was 
infiltrated into it only all over the hole of porous membrane. 

[01 05] Thus, the mold releasing film made of polyester resin is put also on the exposure front face of the 
processed porous membrane, porous membrane is intercepted from air, the same optical irradiation 
equipment as an example 1 is used, and it is energy 1.5 J/cm2. An optical exposure is carried out at 
porous membrane. While carrying out photopolymerization of the partial amine salt of the above-mentioned 
P-monomer in that hole and making the partial amine salt of P-polymer generate, the partial amine salt of 
this P-polymer was made to support in the above-mentioned hole, and the proton conductivity film F2 with 
a thickness of 25 micrometers was obtained. In this proton conductivity film, the hole of porous membrane 
was completely filled up with the polymer. The proton conductivity of this proton conductivity film F2 was 
1.2x10-3 S/cm. 

[0106] Stirring in the P-monomer 100 weight section which consists of the same 2-methacryloiloxy-ethyl 
phosphate as example 3 (preparation of the partial amine salt of P-monomer) example 1, and screw 
(methacryloiloxy-ethyl) diphosphate, the aniline of the calculated requirements was added gradually 
beforehand and it considered as the partial amine salt of P-monomer of ratio R=1/5 of the phosphoric-acid 
radical of the amino group / P-monomer of an aniline. 

[01 07] (Manufacture of the proton conductivity film) The benzyl dimethyl ketal (it is the same as the 
above) 0.25 weight section and the 1 -hydroxy cyclohexyl phenyl ketone (it is the same as the above) 0.5 
weight section were dissolved in the partial amine salt 1 00 weight section of the above-mentioned P- 
monomer, and this was diluted with the methanol so that the partial amine salt concentration of P- 
monomer might become 30 % of the weight. It diluted. 

[0108] Porous membrane T2 (40 micrometers of thickness) which consists of ultra-high-molecular-weight- 
polyethylene resin of weight average molecular weight 2.4x1 06 44% of void contents and 0.1 5 micrometers 
of average apertures are carried on the mold releasing film made of polyester resin. The diluted solution of 
the partial amine salt mixture of the above-mentioned P-monomer is applied, it draws through with a bar, 
and an excessive monomer is removed from the front face of porous membrane, it was air-dry on the 
exposure front face of this porous membrane, and the partial amine salt of the above-mentioned P- 
monomer was infiltrated into it only all over the hole of porous membrane. 

[0109] Thus, the mold releasing film made of polyester resin is put also on the exposure front face of the 
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processed porous membrane, porougjnembrane is intercepted from air, the s ame optical irradiation 
equipment as an example 1 is usedj^kjit is energy 1.5 J/cm2. An optical exJ^ke is carried out at 
porous membrane. While carrying oJ(PRWtopolymerization of the above-menf^||p monomer mixture in 
that hole and making the partial amine salt of P-polymer generate, the partial amine salt of this P— polymer 
was made to support in the above-mentioned hole, and the proton conductivity film F3 with a thickness of 
40 micrometers was obtained. In this proton conductivity film, the hole of porous membrane was partially 
filled up with the partial amine salt of P-polymer. The proton conductivity of this proton conductivity film 
F3 was 8.5x1 0-5 S/cm. 

[01 10] In example of comparison 1 example 1, the monomer mixture containing the partial amine salt of the 
P-monomer same on the mold releasing film made of polyester resin as an example 1 was applied to the 
layer with a thickness of 40 micrometers, without using base material porous membrane. 
[01 1 1] The mold releasing film made of polyester resin is carried also on this spreading layer, the spreading 
layer of the partial amine salt of the above-mentioned monomer mixture is intercepted from air, the same 
optical irradiation equipment as an example 1 is used, and it is energy 1.5J/cm2. Carried out the optical 
exposure, the copolymer of the partial amine salt of P-polymer and methoxy ethyl acrylate was made to 
generate, and the proton conductivity film R1 with a thickness of 40 micrometers it is thin only from this 
copolymer was obtained. The proton electric conductivity of this proton conductivity film was 2.6x10-3 
S/cm, and tensile strength was 9MPa. 

[01 1 2] After having carried out the ion exchange of the water solution (poly eggplant PS[ by TOSOH 
CORP. ]- 5) of example of comparison 2 sodium polystyrene sulfonate using strong acid nature cation 
exchange resin, changing sodium salt into the free acid and condensing this, it was made to dissolve in a 
methanol and the methanol solution of the polystyrene sulfonate of concentration was prepared 20%. 
[0113] The porous membrane T2 which consists of the same ultra-high-molecular-weight-polyethyiene 
resin as an example 3 was put on the mold releasing film made of polyester resin, the methanol solution of 
the above-mentioned polystyrene sulfonate is applied to the exposure front face, it was dried, and the 
proton conductivity film R2 with a thickness of 58 micrometers was obtained. 

[01 14] In this proton conductivity film, the hole of porous membrane is completely filled up with the above- 
mentioned polystyrene sulfonate, and the front face by the side of spreading of the above-mentioned 
polystyrene sulfonate of porous membrane was also covered with the layer of polystyrene sulfonate. The 
proton conductivity of this proton conductivity film R2 was 2.0x10-5 S/cm. 

[01 15] When gas conditioning of this proton conductivity film was again carried out to the temperature of 
25 degrees C, and 50% of relative humidity after being immersed to this water as a result of eluting a part 
of polystyrene sulfonate underwater, when immersed in water for 24 hours, and proton conductivity was 
measured, it was 3.7x10-6 S/cm. 
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* NOTICES * 



Japan Patent Office is not respons iWlPror any 
damages caused by the use of this translation. 




I.This document has been translated by computer. So the translation may not reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Tafel which shows the fuel cell property of the film-electrode zygote (MEA) prepared using the 
proton conductivity film by ** and this invention — it is a current-electrical-potential-difference (I-V) 
curve by law. 
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DRAWINGS 



[Drawing 1] 
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